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related thereto.

Copies of this report should not be returned unless return is required
by security considerations, contractual obligations, or notice on a
specific document.

This final report was submitted by Metcut Research Associates Inc., i
Cincinnati, Ohio, under Contract No. F33615-75-C-5173, Manufacturing
: Methods Project 760-5, "Verification of Production Hole Quality",

[ Mr. William A, Harris, AFML/LTM, was the laboratory monitor,

e e 5

h ' This technical report has been reviewed and is approved for publication.

f WILLIAM A, HARRIS
: Project Engineer

SRS an il s Bl 5 b

FOR THE COMMANDER

INGARY +84

Chief, Metals Branch
Manufacturing Technology Division

AIR FORCE/36780/21 August 1978 — 278




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DDC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



e e i, e .

caagsazLoa.

J REPORT DOCUMENTATION PAGE LI

: ON NQJ & HECIPILNLS CATALOG NUMRER
|!Z fg - ! f }J )

1}/' TLILE (ond Subssie) : q/
;% VLRIFICATION OF PRODULTION JHOLE_ QU:’\L ITY, Final¥1l Aug W75
\

[ 31 Jul. '77
i\bZ()/(//Hf—’ ,ZZ' :

P
1 /ng Willtam p./Koster, John B.JKohls,jand 1
. _,,ML John T./CamottMlﬁ; @/ ‘33615-75-(‘—5173;

B.L.[Cornc{ijTrbckhccd-Gcorqia Comprany) . i e S

? PEIHRFORMING ONGANIZATION NAMT AND ADDWESS WTRROGRAM TLEMENT PROIECT, TASK ]

Metcut Rescarch Associates Inc? o Lkl b ‘
3980 Rosslyn Drive 760- :
Cincinnati, OH 45209 ]

11 CONTHOLLING OFFICE NAME AND ADDRESS i _"\’.ﬁ“iih-nm OAlE

Air Force Materials Laboratory ( /f ! Novembse 1877 | i
Air Force Systems Command . P
Wright-Patterson Ailr Force Base, OH 45411 165

AO(NCV RAME & AUDRESSH dillerent fram Cantrolling Otfics) | 18 SECUMITY L LASS (of thie ropant] i

;?) / Unclassified )

T ORI TORING,

] A
180 DUCLANUFICATION DOWNGHADING
AUME DULE ¥
16 DISTRIDUTION STATEMENT (af this Repart) T - f
Distribution limited to U.S. Government agencies only; Test and }
Evaluation Data; 5 February 1978. Other request for this
document must be referred to the Manufacturing Technology Division
Air Force Materials Laboxatoxy Wright-Patterson Air Force Base,

Ohio 45433. 20/ oy

P,

" mnmuunon lYAHMlNV (ol the abatract entored in Bluch 20, H -ﬂluunl lmm I\orml)

16 SUPPLEMENTARY NOTES

19 KEY WORDS (Continue on tererte arde 1 neceraan and l«onul-r ;;l:r-l ";;;”_‘:;‘W._.,
surface integrity, hole quality, tapered fastener, interference,
perpendicularity, bellmouthing, barrelling, ovality, surface
finish, rifling, axial scratch, chatter, plastic deformation,
tears, laps

Ny : — ]

ANSTRACY (Cantinues an reverne aide I necossan and Ldentity dy dlock number)

Definitive surface integrity information identifying and ranking
the importance of hole quality variables on the performance of
tapered interference fit fasteners has been developed.,  This
report summarizes the fatigque behavior of open hole specimens
and low load transfer specimens containing a variety of
metallurgical and geometric hole gquality variables. Limited crack
growth behavior is also reported.

N

fFONM
DD | an s 1473 rtoimonor 1 Novasis omsoLETE Unclns‘-i fiod

90 KOO 48 09 01 061




FOREWORD

This final technical report covers all work performed under
Contract F33615-75-C-5173 entitled "Verification of Production
Hole Quality". This project was accomplished under the
technical direction of W.A. Harris of the Metals Branch

(LTM), Manufacturing Technology Division, Air Force Materials
Laboratory, Wright-Patterson Air Force Base, Ohio. The
effort was performed during the period 1 August 1975 through '
31 July 1977 and was released by the authors in September .b
1977. The effort dealt with the quality requirements for an

interference fit tapered fastener system, and was oriented

toward a specific application within the C-5A aircraft

program. The material and fastener desiyn selected were

chosen Lecause that combination was one considered for

extensive use in future wing structure developments of the

C-5A aircraft.

The subject contract was placed with Metcut Research Associates
Inc. of Cincinnati, Ohio. Metcut chose as its principal
subcontractor the Lockheed-Georgia Company of Marietta,
Georgia. Metcut provided the overall technical direction of

the program as well as the facilities for manufacturing all
test specimens and performing all of the fatigue tests
reported herein. The Lockheed-Georgia Company provided
engineering direction and support for the analysis of the !
data which resulted from the effort.

At Metcut, the program was under the supervision of Dr.
William P. Koster. John B. Kohls, Dr. John T. Cammett and
L.R. Gatto also contributed to the effort. Activities at
the Lockheed-Georgia Company were managed by C.G. Trevillion
and supported by H.S. Gibson, B.L. Cornell and P.G. Dodd who
performed much of the detailed numerical analysis.

This program was a continuation of the effort in the surface
integrity/surface quality area which has been supported by
the Air Force Materials Laboratory for the past eight years

to provide information which will lead to the cost effective
manufacturing of aerospace hardware by the American industrial
sector.

The final technical report on this contract is being prepared
in two volum-s. Volume I is the final summary report on all

work performed including the necessary tables to document

the procedures and the results obtained. Volume II contains

the complete inspection reports on all specimens manufactured
under this contract.
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INTRODUCTION

Under the performance of Contract No. F33615-75-C-5173

entitled "Verification of Production Hole Quality", something
in excess of 360 aluminum panel fatigue specimens were
prepared. These included specimens for evaluating the

parent metal fatigue strength of the material, open hole
specimens and low load transfer specimens of both dogbone/strap
and reverse dogbone design.

s

All of these specimens, with the exception of the parent ‘*’
metal group, contained two tapered holes. For each specimen, '
a detailed inspection sheet or manufacturing report was

prepared. This document identified the specific parameters

used to finish the test holes. In addition, these sheets

contain an inspection report summarizing the measured characteristics

of both holes in the same specimen. Data includes surface

finish, fastener protrusion (a measure of interference),

perpendicularity, flushness, capacitance gage reading and a

compilation of the air gage measurements taken on each hole. :
The results of a standard bluing pin test and the percentage §
of bearing indicated by this test are also included in these

sheets.

TR

This volume, an appendix to the main technical report,

contains copies of the manufacturing reports for all of the
specimens produced in this program which contained tapered
holes. They are placed in order of test series as indicated

in the Table of Contents. This information is being provided

to permit further detailed study and analysis and interpretation
of the data presented in the accompanying technical report.
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EFFECTS OF HOLE QUALITY

Test Series Qality Variable _BaAsE dimwe — St Curve
v

Produce Good Hole Using Following Conditiuns:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD20L4OAR1-5)

Spindle, rpm 3255 Feed: = Al
Cutting Fluid: STapompd ;IEEQ[ Depth: !Ind. Reading) /- 2832

Results: Specimen No. S8 2 S . Hole M1
Surface Finish, AA 3¢ - v 4 e, Bluing Pin Rollout
Protrusion, in, e /6 %

Perpendicularity, .001 in./gage length

Llonglitudinal agp Transverse .M&d . l

Flush Gage Reading, in. O 2 7
Capacitance Gage Reading ﬁQQ APTER BLunG c/9
Exit Burr Height 2T ,

Alr Gage Readings (.0001 in.)

- Anqular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #I 1 | { -f-l,{ LA 4 /T 14 2 4+ 2. ¢ 2
#2_ 1o 1 J4 ! J4 2C s | i 2 |z 2 14 ¢ s
#3 0 11 tg g o 1t 2 Vo 25 |4 28 448 )
1] 4. H L Bl + 3 L S + 2 2
#5 |2 2 |°4 14 3 |+ 3 4+ 2 14 2.5 14 | 2
_Hele #2
Surface Finish, AA 40— ¢S5 4 2~ Bluing Pin Rollout
Protrusion, in. ./ 88
Perpendicularity, .001 in./gage length ol 2
Longitudinal Transverse oo C .
Flush Gage Reading, in. 004
o t G R dln [x ey .
T T Y A L by 75 :
Air Gage Readings (.0001 in.) [
Angular Position
Axial
Position 0° 45° 90° 135° 1607 225° 270° 315°
Bottom #1 |+ | ¢ l+os!| o o o |+ 1< |+ |
f2__ |+ 1 N P P L f c 08 |+ I |+ !
#3 /] D 141 g $ 1 ; a.8 L o
L9 P Gy i3 $ L€ 4 oo |4+ LS oo ]
45 14 | I L2 10 o o= |+ 2 14 2,71

D CT——




EFFECTS OF HOLE QUALITY

Test Series Quality Variable LASE Lrint -~ S/ g‘ux.{r_’

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdritl; 19/8L in. pilot drill; Group ', Omark Drill Reamer (TLD204LOAR1-5)

Spindle, rpm 22§ Feed: Ay . — o € Lhay
Cutting Fluld:  Trippe - - v, < Depth: Ind. Reading) /¢ 3
Results: Specimen No. $4 - Hole #1 et~ J
Surface Finish, AA So - 10 4 e — 8luing Pin Rollout
Protrusion, in, xm -
Perpendicularity, OOl in./gage length !",‘
Longitudinas gas - Transverse, QL e L. o
Flush Gage Reading, in, o3 |
Capacitance Gage Reading: Iz : '
Exkt)t Burr Height, in. , OTE ,. b.
Air Gage Readings (.0001 in.) &S AN {
Anqular Position
Axial
Position 0° 45° 90° 135° 180" 225" 270° 315"
Bottom #1 + L * I + - +3 5 + 43 42 +2.8
21+ +2 143 .3 tr.8 4.5 ¢4/ J
B 1o -2 11 s25 |+1 | _a - 2.5 ‘
Nl t[S [+ | terS 4o (4.8 | g +/
5 |+ S 81y [t L 1., [ - I+s f
{ Hole #2
} Surface Finish, AA 45‘ S8 & Bluing Pin Rollout
4 Protrusion, in, -
i Perpendicularity, 00| n. /qage length / .
I Longitudinal ..-. ", Transverse .., . ~ .4 o ‘:
1 Flush Gage Reading, in. o o &L ;
Capacitance Gage R adlnq ks
Ex‘?t Burr Helg% (‘ Y74 < ..
Air Gage Readings (.0001 in.) e,
Augular Position
Axial
Position 0° 45° 90° 1356° 180° 225° 270° 315"
- S
Bottom #! J. /. | 4! +/. 5 1+l. S +2.5 1+3 +2.5 140,95 |
#2_J+1.5] +] |44 + | +2 4 ¢ T | +3
#3 (0] ED +0.8 1+ & o 4 -1 =35 |
100 | +| | +2 |2 + 3 iy, [+ [+
#5 [+4.0] +2% T 1+9 17 428 1 =7 " |+¢&
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EFFECTS OF HOLE QUALITY

Test Series Quality Variable »__145 a2 L AE - :?/l/ﬂc“.‘!_l"{t'é"

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdril); 19764 1n, pilot drill; Group 1, Omark Drill Reamer (TLDIOLOARY 3)

Spindle, rpm B, - Feed: [{;&L_ IR S
cu[t‘"g Fluid: SIQDDGI 8 Sﬂkm Depth: Ind. RCB(“D\)} /,:?id

N\
Results: Specimen No. A L Hole #1  A1ARKEP END
Surface Finish, AA €o_ge, . o Bluing Pin Rollout
Protrusion, in., P4 . Y.
iy

Perpendicularity, .00V in./gage length
Longitudinal (.0 Transverse .~ / ..

Flush Gage Reading, in, .
Capacitance Gage Reading: 5 Y,
Exit Burr Height, in. o8 = —————
Air Gage Readings (.000% in.)
_ Angular Position —_— e
Axial ] 1
Position 0° 45°¢ 90° 135¢ 180 224 Al () ol
Bottom #1 |+ \ o - 1 2 i /. i 3 ,
L2250 O SNS SN I W U OIS A D SR RN
A3 LY RSN SN NI AT N A Y- S
"7 IR [ (NERORR (X B IVRRVIUE RS U
#5 |40 |2 P Hrde |3 fo L0 Wil N Al
Hola #2
Surface Finish, AA dC-CS . A Bluing Pin Rollout
Protrusion, in. N7 ¥
Perpendicularity, .001 in./gaqge length
Longitudinal oy ransverse
Flush Gage Reading, in, Welay, S )
Capacitance Gage Reading: b
Exit Burr Height, in. vn“EL'—‘I e
Air Gage Readings (.0001 in,) i
Angular Position e ———
Axial
Position 0 45° 90° 135° 1807 225" 20 315
Bottom #1 | 1.5 |4+ 3.€ 4 1 4 1.3 3 2 |+ 2]
2171 & § 1. 4 1+ 3 2500 2. 09 L5
43 1 1S e & 26\ 4 g 130 3 { 1.8 2 A
|7 5 14 4.4 & | s sl s
I BTN ERNTYE IS TR 7 P B T




EFFECTS OF HOLE

QUALITY

Test Series

Quality Variable éa SE° ///VF a

§//v Co ks

Produce Good Hole Using Following Conditions:

Tools: #2 Centerdrill; 19/64% in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)
Spindle, rpm 329 Feed: fapp—g.5 LO4

Cutting Fluid: S7.prac.  Setyewus Depth: (Ind. Reading) [,9.4 3

Results: Specimen No. 9@ 646 Hoie #1 (arovcy s .

Surface Finish, AA &€.¢3 4 {a

Bluing Pin Rollout

Protrusion, in. JJEL

PerpendiCularity. 001 in./gage length
Longitudinal

.3.',/, «-» Transverse -_gd_-j;ég(_;}z’_

Flush Gage Reading, in. e 90 %
Capacitance Gage Reading 70
Exit Burr Height N-J7A 707
Air Gage Readings (.0001 in.) L
Anqular Position '
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1 |+ | +12 ti s |- 1.6 1428 j42.C [+2
£22 Tercl+1. € v/ < [+1 R B +y. C 3.5
3l <1 47.€ 141 + ! T Y ) 4
L3 C T XA W A S N XA X
5 i+l il B & 37 + 11 +.0 +l L7 31
Hole #2
Surface Finish, AA 0-8D A¢ ¢, Bluing Pin Rollout
Protrusion, in. W72 -
Perpendicularity, .001 in./gage length :
tongitudinal Lea’ mosTransverse .coS/ ncw.
flush Gage Reading, in. L4
Capacitance Ga%e Rqadlng L Y
Exit Burr Height = .
Anr Gage Readings (.0001 in.) g .
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°¢
Bottom #1 | +2 ol N © ok £2.€ |l +15 [+ +/ +2
2 14181+ [+3 +3.5 ;.5 [+ +/ 1347 ¢
3 141 D =] £0.5 0 [o) -z Yy
i T3 t +2 1=+2 0 42§ |+1.5 142
5 1+8 [+8 [+7 +>5 1 1Y +o |4 ¢ +8

s ety



EFFECTS OF HOLE QUALITY

Test Series Quality Variable &d:s’ LyvE — M&Vf:—-

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204LOAR1-5)

Spindle, rpm s Feed: MM
Cutting Fluid: Depth: Ind. Reading) /), 9 &%

Results: Specimen No. $ & & F Hole #1
Surface Finish, AA SE—C & 40, 4, Bluing Pin Rollout
Protrusion, in. /87

Perpendicularity, .001 in./gage length
tongitudinal ; /}'ransverse ,Qai_/‘éﬂcp !

Flush Gage Reading, In. 003
Capacitance Gage Reading: ~_ /0 8o/,
Exit Burr Height, in. 020"

Air Gage Readings (.0001 in.)

Anqular Position
Axial :
Position 0° 45° 90° 135° 180° 225° 270° 315° {
Bottom #1 g 1+ 15 145 |+ 1. 7 S 0 + 1 %
#2 c t/.s 1+ 05 1+ 4.5 2 + 1 9 +
#3 J o 2 2 2 z 1 o l+o€9 P
L WA E A P C K - o 41 2.8 14 1.5
#5 1+ & 14+ & o8 L4 |+3 1e2 113 % sl G
Holc #2
Surface Finish, AA 32-90 /¢ 4. Bluing Pin Rollout
Protrusion, in. A8 7 ,
Perpendicularity, .001 in./gage length w7
Longitudinal .M;(‘.Q,Transverse nn;éama o
Flush Gage Reading, ‘in. 003 6 )
i G Reading: .
R AP o
Air Gage Readings (.0001 in.) -
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1 |+ 05| 0 0 71 e |:r5 |+ | 4 25
f2_ 1+ / ~+ [ + L. 14 l,% - 1 < s 12 4 2.5
#3 O _|=¢o5 |t 2,8 -0, o _|-af Q o . ]
fh [+3.5]1+2 |+ 2 [+048 |3 | 4 ! + 3 1+ 2.<
#5 1+251+ 9 & =l + 7 +75 |+ 8 + 7.5




EHEECTS OF HOLE QUALITY

leat Senies Qualtity Variable

BLASE 1ot =~ Novs o Av

Produce Good Hole Using Following Conditions:

Tools: #2 CenterdrilT; 19784 Tn. pliot drill; Group
Spindle, rpm Q14 Feed:
Cutting Fluid:

Results: Spedimen No. __5_-\_:_ b /=
Surtace Finish, AA ;4’_5_;5‘6 L A

D WLLARLD DNac vialr Depth:

Protrusion, in. LR

Perpendicularity, L0010 in. /gage length
Longitadinal 003/‘,& Transverse ¢4 /o

Flush Gage Reading, in. o o
Capacitance Gage Rv.tqu 33;
Exit Bure Height, in, oYy

Air Gage Readings (.0001 in.)

Omark Dri)l Reamer (TLD20LOARY-5)

lz('ﬂle-AS' A7~
Ind. Reading) /o 952

Hole #1 (wrpasme N 7aem

Bluing Pin Rollout

Anqular Position

I Y R
Position 0° 45° 90° 135" 180" | 205¢ 270 | 315°
|_Bottom #1 + L. - o [ 1 L5 4 4 4 4 2
) 72 14 ¢ 14 1 0 f4 1 I PR RAEE R
.2 2 N U P P A e 1 0 14 7c
- fh Jews 144 o296 |+ 2% 14 0 Jaos |3 2 T4 vg
L #5 qr et deog0 vl By s 40 |t 108 +1]
Hole #2

Surtace Finish, AA J O =S L4 2o
Protrusion, in, 3 i)
Perpendicularity, 001 in./gage Vength

Longitudinal - o ",Tlallﬁ\'(‘lsﬁ
Flush Gage Reading, in.

Capacitance Gage Reading: _2
) 72

'L:A.___.’.;._.L_

~
it

Exit Burr Height, in, ) jo
Nr Gage Readings (.0001 in.) - .
B o Angular Position '
Axi\'l
Position 0° 45" 90° 135° 180° 225¢ 270 315
| ._..._._...,__ﬁ TR — — — - -
Bottom 411 3 14 5 435 j+4 4 3 |t 43 <
244 L8 1y Z 14 1+ 3.5 |4 3 1.3 14 2 :
#3 4 |4 4 3 4+ s i 2 > 2 e I
A 146 48585 |+ |0 o t 51/ |3 27 Z
) +12 122 13412 4 /4 y A T A + 13 -1




EFFECTS OF HOLE QUALITY

Test Series Quality Variable _..‘ﬁd.li,- [M =N

:)#/ // CU RvE

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 1976k in. pllot drill;

Spindle, rpm AL
Sreppheu Soivent

Group 1,

Cutting Fluid:

Results: Specimen No. 2 12 v
Surface Finich, AA So.g2 <. (o

Hole #1 éumglo y72

.95 3

Omark Drill Reamer (TLD204OARI-S)

Feed: A@Am_—_ _mggL_m S
Depth: Ind. Reading I

Bluing Pin Rollout

Protrusion, in. W1 €
Perpendicular ty, .001 in./gage length
Longitudinal go7 aw ¢ Transverse

Flush Gage Reading, in. -y
Capacitance Gage Reading: 2 76
Exit Burr Height, in. R4 -

Air Gage Readings (.0001 in.)

Angular Position e e

Axial
Position 0° 45° 90° 1357 180° 225" 270° 35
Rottom #1 2.% [ +2.% |4) 2D + ¢ + Y ; 5SS |+ v¢

2142 i +\ 42 1y S ‘¢ -3

3 11 [42 +3 | #2x_ |4z |+t |- 1o

i 1+ +4 +Y.5 | 2 ! RSN 1 .S 137

#5 1413 41 +/% | e gl + e + (2 L Ww R

Hole #2

Surface Finish, AA 42-98 ¢+ ..

Bluing Pin Rollout

Protrusion, in. . TR

Perpendicularity, .001 in./gage length
Longitudinal a2 Transverse q'- 2 g

Flush Gage Reading, in. -y,

Capacitance Ga?‘e Rcadinq 20

Exit Burr Height JOZ7

Air Gage Readings (.0001 in.)

Angular Position
Axial
Position 0° 45° 90° 135° 180° 225 | 270° 315°
Bottom #1 [+2 |+ 478 |+ 2 |+2.8 1+ 2 {pl5 |t 1
_ 42 1+ 2 12 14 + 4 4 2.¢ VA 2 + L5 .
¥3 LS +0 4/ 4 24 . + 22 ]
th 1+ 1Y€ 4 3 « 2 14 05 12 ! 1+ 3 |+4.8
#5 1418 | +72 1+ .20 + // + /2 + LS+ 4.5

. T



EFFECTS OF HOLE QUALITY

Test Series Quality Variable fﬂ;j};’ /f//f/{L‘ L S u. s bk

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OARY-5)

Spindle, rpm J25 Feed: 48,p— . s
Cutting Fluid: Soapspr Sod veal Depth: tlnd. Readlng;/ P& 3
Results: Specimen No. Hole #1 (Aws i/ 2" )
Surface Finish, AA =63 A1 Bluing Pin Rollout
Protrusion, in. 764 . -
Perpendicularity, .00! in./gage length , R 4
Longitudinal .00 .csTransverse .oo s . aspg ' .
Flush Gage Reading, in. 00 Y 4 i
Capacitance Gage Reading: 7] o = -
Exit Burr Height, in. 4‘1{-11 SOV |
i
Air Gage Readings (.0001 in.) - l
Anqular Position
Axial
Position 0° 45° 90° 135° 180" 225° 270" 315°
Bottom #1 |4 2 4 /.85 1.7 ¢ Lot -+ 2 jLENe | 2 + 3
2 1+2 140 [ o : 2 Je - 149 3
#3 1+ |+ -/ Eh VI PN o)
#4 1+a:1¢ 3 S P R S 4 2.8 g5 r 4§
#5 |40 .S WOy 02 4 10 SRS S| t 1l
Hole #2
Surface Finish, AA 6-§8 7 ., Bluing Pin Rollout
Protrusion, in, o 22 f 3
Perpendicularity, .00t in./gage length
Longitudinal,;;—://,'“-- Transverse ,3.: 7, ~¢
Flush Gage Reading, in. D@D °
Capacitance Gage Reading: 32 L
Exit Burr Height, in. 9 : 73 70
Air Gage Readings (.0001 in.) -
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270" 316°
Bottom #1 14 /S|4 2.6 [ 42.¥ (4 3 |5 | LS 13 2
£2 ' L1425 (4 3 S APl B t oy -2 |
#3 143 1+ J + LS Jt &S 141 1 s o I o2 J4 2
i lrcl+ 4 1a4 141 L 4 Q5 | i ld 4
#5 IR RN/ X SEN/AEL N + [l + [ TN

10
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EFFECTS OF HOLE QUALITY

Test Series __ Quality variable ‘?A_-,‘ Lpnpg® = DSk

Produce Good Hole Using following Conditions:
Tools: #2 Centerdrill; 19764 (n. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)
Spindle, rpm END Feed: —ayp =2 /M

Cutting Fluld: ", o ag SolviesT Depth: (Ind. Reading) [, 9 <2

Results: Specimen No, \‘dC‘Z/ Hole #1 //ln(x(p l.vq)
Surface Finish, AA  28.230L .77 4y, uing Pin Rollout

Protrusion, in. K« ' s
Perpendicularity, .001 in,/qage length L ". v

Longitudinal .py yesTransverse .oof /v Ca e My e
Flush Gage Reading, in, | ~4 92 . : o
Capacitance Gage Reading. Tl IROAMER Buvre = r
Exit Burr Height, in. - 4 /)')

Air Gage Readings (.0001 in.)

. Anqular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1 |42 = ¥ 12 -+ 4 1S +/.§ 1+ 2 + 1
f2_1y 1 P YA EIVN - PRV O N B P
3 141 ;_I__...i.z.g i ESSE PN PR R PR
A 14 4 = & [ LA o) 1 2. H o g 11 1 2.8
#5 [+ 9 |25 1+ |4 2 11 o g8 |19 1+15
Hole #2
Surface Finish, AA 2S5-35 At ¢, Bluing Pin Rollout
Protrusion, in, )
Perpendicularity, .001 in,/gage length g
Longitudinal ,:54. .y . Transverse .9g4
Flush Gage Reading, in. L
Capacitance Ga%L Reading: :52 IS, AP SiBiey 700 ‘ * e
Exit Burr Height, in. "4y ) .
Air Gage Readings (.0001 in.)
Angular Position '
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1 |4 1.8 |+ | |+ 1 ! + 16 jr L2 - 2
f2_14 t 1 S Ly 11 1 % 42 AN S
A3 |+ 2.992 2.9 - 2 R 1 S e E SEZ% W B N T
A Jras |t 3 -2 140 ol LSl 28 4
#5_1+4 7 + 7 w7z cr s/ ) : La N1 4

Hece |

(&8
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EFFECTS OF HOLE QUALITY

Test Series

Quality Variable ,'?,A ASE Lone — S/n o Ll e

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. plilot drill; Group 1,

Omark Orill Reamer (TLD2040OAR!-5)
Goll Bt s

Spindle, rpm wi Feed: 4
Cutting Fluid: R PR Depth:
Results: Specimen No. § L Hole #)
Surface Finish, AA 2o 80/ e,
Protrusion, in. JAR 2

Perpendicularity, .001 in./gage Tength
Longitudinal ,e>./w-pyTransverse .co3/ u
Flush Gage Reading, in. QQ e

Exit Burr Height, in. I
Air Gage Readings (.0001 in.)

Capacitance Gage Reading: 34 4 Voipn s

(Ind. Rcaqu) LL_Q’?)-"'

Bluing Pin Rollout

70%

.
LRYRE 1P

. Angular Position
Axial
f Position 0° 45° 90° 135° 180" 225" 270° 315°
1
Bottom #1 |.. 2 +2.5 [+ . a2 <+ | {4 2 “ i
F2_ 1+ [ Y L5 )4 fa B SN U f"“(
43 Ls Xkl K T DS N W 1 48 2.5
M T4 Jta4 53 1. a6+ Jt 7 P 2 I+
5 |+ (ta9 14T |+ & + 2 t LSl =2 1 A
Hole 42
Surface Finish, AA P Ac ¢ Bluing Pin Rollout
Protrusion, in, , ' 28
Perpendicularity, .001 in./qgage length
Longitudinal |, oy Transverse co '/ ..
Flush Gage Reading, 0 2 )
Capacitance Gage Rqadmg o o bt b Liveay 709,
Exit Burr Height, o7

Air Gage Readings (.0001 in.)

Angular Posjition
Axial
Position 0° 45° 90° 135° 180° 2265° 270° 315°
Bottom #1 [+ 2 4085 44 1425 1148 (LS J4 2 (+145
A L N T E O S P 5 o + 2 + ¢ |t/
#3 14 & 1= & {*+ 2 1+ 45 (1 / t 1+ 48 [+ [
#h %5’ + tg |+ oy 1+ 4 / t 2 i S i2.8
£5 + 7 I+58 ltg +$ +e 1t+tn [t7
12
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INSPECTION SHEETS FOR TEST SERIES
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EFFECTS OF HOLE QUALITY

Test Series 2 ~ Quality Variable 1~'T£'&F¢'A'¢:/\(CE (-C(vcg)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group |, Omark Orill Reamer (TLD20LOARI-S)

Spindle, rpm 229 Feed: %!’JZ LW sdl
Cutting Fluld: S pUAKQD Y VENT Depth: '(Ind. Reading (.95 3

Modify Good Holes Using Following Conditions:
Tool: GReve 2 CmAks R4t HKeAmaA |

Spindle, rpm 25 4 Feed: - & /b
Cutting Fluid: S70ppARD  Sosucacr Depth: ilnd. Reading) 4 ¢co

Procedure: - i ) v GRS 2 g:.-ﬁ,.,f,(-
, VI7= AM 2/ 6R T DELOEAR
¢
Results: Specimen No.{_-g r N Hole #1

Surface Finish, AA -2 i Bluing Pin Rollout i
Protrusion, in, O 32 ;
Perpendicularity, .001 in./gage length v 4
Longitudinal Transverse AL ‘.. :
Flush Gage Reading,”/in. ST, - §
Capacitance Gage Reading: ___ﬁf - t E

Air Gage Readings (.0001 in.)

e = A T,

m——— . .-..Angular_.Positjon ____._. R e s
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
A e | = RS DRI RS B
| Battom g2 (*! (v / | _p . 0 |__o |_© | © |+eg]
| #23| O |*eS_ | _o _|._©O. 0 o . o J._e |
{424 _©2 |_o |_ o |+ 0S5 |+ + 1 | @2 ]| _—a
b &l O |0 |0 |+ oS |t |+ 1_ 2 | .o
el o 1mom 17 ¢ lros ! o | 2 1 27 »
7 +4 3 +47 T+ 145 +4 +4 + 4
o

Bluing Pin Rollout

Surface Finish, AA 384540 ¢+

Protrusion, in. O 25

Perpendicularity, .00l in./gage length -
Longitudinal opo Transverse .20 3/7v¢/

Flush Gage Reading, in. 203 SOZ

Capacitance Gage Reading: _ 490 :

Air Gage Readings (.000! in.)

Angular Position
S T =il . —
Axial
Position 0° 45° 90° 135° 180° 225° 270° 3i5°
| _Botton £/ |+ 0.5 | © [ o) [} e} o | _©o
23] o . |__0 o_|_o .| o o. o ]_.0©
b #fal o0 | . 0 |. 6 |+ ¢ | %1 + ! e J_o_
gl o Y Q + 08 |+ t { __@ )
_____g_ﬁ._ﬂ_ Q e e_l\l_o0 _0 _(_¢ o
T+3 +3 435 435 +43.5 435 +35 #H3s

14



EFFECTS OF HOLE QUALITY

Test Series ._.2 Quality variable _JN'TE"&F&’&’E'/{CE (-C.cos)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in, pilot drill; Group 1, Omark Drill Reamer (TLD20LOAR1-S)

Spindle, rpm 329 Feed: Ve W arasi

Cutting Fluld: ST p0AK0 Sclveas Depth: lnd Reading) 1:95.3

Modify Good Holes Using Following Conditions:
Tool: Grene & OmAaga  PRict KEamai

Spindle, rpm D & Feed: :fda 0 - 51"

Cutting Fluid: 512 DOAKD Sas |'|"'l:t Depth: Ind. Rcading R x~Y

Procedure: [
W@MAA‘/GL*M_

Results: Specimen No. §C/ 8 Hole #1
Surface Finish, AA 4081 4  ¢1\ Bluing Pin Rollout
Protrusion, in, Y7+
Perpendicularity, .00t In./gage length
Longitudinal Transverse
Flush Gage Reading, In. cod 70,°

Capacitance Gage Reading: K- L d

Air Gage Readings (.0001 in.)

N .. .—Angular_Poslitjon ____., . __. .. ..__.._.
Axial
Position 0° 45° 90° l35° 180" 225° 270° 315°
e | ST RN FEDDRRE S
j-Bottom #Mv | 0 Lo L | _..0.__.. 405 |_o. |0 J o |
SR 7 & B 4 o ..o _|._o. ] o .| .. 0 | __©
—_— g | o | 9 |_ o0 0 o a-|l_@ 1 _
Ll o | _@ (v 0 ~. 0. e _ | _ .o ]
{ 2 [ e_l__ae_\l _ o IO R Q
7 4 +0.5 +05 +0.5 0 /) +0.5 + |
Hole #2
Surface Finish, AA 42 -48 4o oy Bluing Pin Rollout
Protrusion, in, L 0Le
Perpendicularity, .001 in./gage length
Longitudinal,oq@gl Transverse L gaQ !
Flush Gage Rcading, in. Vo o<d &S5 %

Capacitance Gage Reading: £ 0

Air Gage Readings (.0001 in.)
_Angular Position

[~ Axial

Position | 0° 45° 90° 135° 180° 225¢ 270° 315°

| Botton #2] O | © o) Q o ) 0 i
23| o . |__2& e._l_e.. | o o Q A .0
o t2dl © 0 e 0 ) 0 g 4.0

sl o 0 2 /) - I 0 2

o _| 0 e | 0 _1_0 . [.._12.__ o _ 9

2y + 1 4 o 0 o +1 +0. + |

15
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EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable IMTE/QF&'A’E,{_(:E (-CC@.";)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Orill Reamer (TLD20L4OAR1-5)

Spindle, rpm 229 Feed: % o =~ . %Z/’_ﬂ
Cutting Fluid: S 7 pPAKD el VENT Depth: ind. Reading /. 953

Modify Good Holes Using Following Conditions: i
Tool: GRreve 2 CmAke  DPRicC (KeEAamA !

Spindle, rpm 728 Feed: p -0 G

Cutting Fluid: S7rppakp  Sosvcacr Depth: ilnd. Reading)

Procedure: ReAag Geurd HolE Toivisd wp) wwvilr. GRey g 2 HeAmer’
Wutlea a0’ L0 TATva/C VI V4 ggﬂd > /53” lZ‘:é VY. d

Results: Specimen No. SE5C T Hole #1
Surface Finish, AA - y Bluing Pin Rollout
Protrusion, in. 028
Perpendicularity, .001 in./gage length 3
Longitudinal oo Transverse .oo‘}/m;/; i
Flush Gage Reading, in. o0 L ! g 507, _‘
Capacitance Gage Reading: 452 '

e

e T

/ |
Air Gage Readings (.0001 in.)
= o vvw.—Angulac_Positijon ____ ., . ... {
Axial !
Position 0° 45° 90° 135° 180° 225° 270° 315°
p——er S IEUNS TN Pt —tm N -
J-Bottom #X2 | +0S5 |t ! |+o5 | o0 | o0 | _ o | __ o 2
| #Z3 v | +toes| 0. |2 _|. o o | ...¢ }_o
174 0 L2 _| 0.1 ..o o |...@._. o 17)
Sl o 7] 2_ . @ .| ..0. . |_e__| @2 P
i96l+ 08|l o0 |+085 o _\ o .o | __2 o
£ 7 445 +4.5 +45 +45 +4 +4 +4.5 +4
Hole #2
Surface Finish, AA O= Bluing Pin Rollout
Protrusion, in. O329
Perpendicularity, .00t in./gage length ;
Longitudinal goo Transverse ,op9 /fiacwy e !
Flush Gage Reading, in. .02 507, ;
Capacitance Gage Reading: 153 i
i
Air Gage Readings (.0001 in.) ‘
A Angular Position
Axial W
Position 0° 45° 90° 135° 180° 225° 270° 316°
Bottom #X¥ 2 |4+0.5| O po) (&) 0 O _|to08 | 0.5
22l  a. g e Q. ._|..0 . o.|+a85 | __ o |
¥4 o [ .o |. 0 |+.oS_ |+ 05 |t.08 |+eS o
4 Sl o 2 [4) + o5 | *05 + | ° o
tael+oS| 0 7 0\ __o_lr*»0o8\ o 1+ |
¥7 445 4.5 445 +4.5 +45 4+ + 5 +5

16



EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable _lA/TE‘aFGADENCE (-cc‘os’)

Produce Good Hole Using Following Conditions:

Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Orill Reamer (TLD2040AR1-5)
Spindle, rpm 329 Feed: % 2 - 0. % V7 szl
Cutting Fluid: ST pNAK0 Dol kWenZ Depth: Ind. Reading /¢

Modify Good Holes Using Following Conditions:

Tool: GRreve & COmags DRi¢C KearmeR _
Spindle, rpm 72 & Feed: f/fap0 - S TP
Cutting Fluid: STpppARD  Sosyear Depth: (Ind. Reading) _/, 49n
Procedure: REAaq Goulrd [FoLE , Towets o sviTry CHRp 2 HEAMER
Wstsika an? KoTAZ GG  7r/enl REAM o /16227 DELLER
[}
Results: Specimen No. §43C7T Hole #1

Surface Finish, AA  ,8-26 // ¢n,

Bluing Pin Rol lout

e

Protrusion, in.

226

Perpendicularity,

.001 in./yage length

Longitudinal -QE((IA{CU Transverse .oo3éﬂsa L/
Flush Gage Reading, "in. . 80 | 707
Capacitance Gage Reading: 39 ¢
Air Gage Readings (.0001 in.)
e ...—Angulac_Positjon. ____._, .. ... _—
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
‘ s L L - 5
| Bortom 472 0 |*toS |*taS | . o __|__O | 0 o | o
3 90 | .e. | _e_|._0 | ¢ | © 0 1 o |
f24|.._9 o 1. 0 _. 2 0 |+OS5. | +o08 | o __|
_Q__p_ 4085 .0 A - ..,_Q o ]
T o lto85 | 0 _\ o | 0 _ o
17 +4‘ +4- +1- +3.5 +4 E +4 14
Hole #2
Surface Finish, AA  /S5-22 4 ¢, Bluing Pin Rollout
Protrusion, in. O 2 -
Perpendicularity, .001 in./gage length .
Longitudinal , Transverse oo 8()/°
Flush Gage Reading,” in. ‘08 2
Capacitance Gage Reading: 420
Air Gage Readings (.0001 in.)
oy — _Angular Position
[ Axial
Position 0° 45° 90° 135° 180° 225° 270° 3ils*
Bottom Yl £ | +0S8 ) 0 0 [4) A Q
23] o (@ 2 0. ¢ | ¢ | & | o |
.o | .0 |J..0..| Q.| .0 o | S 1w
) o Vi Q i Q a 0 0
T4 % 0 0 o _\__J_ | _2 ] %
#7413 F3 +4 FF¥ F4T735 43 %

17
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EFFECTS OF HOLE QUALITY

Test Series 2

Quality Variable l~'Te&Fe;:e/¢c£ (ocacg)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1,

Omark Drill Reamer (TLD20L0OAR1-5)

Spindle, rpm 329 Feed: e - O Sl
Cutting Fluid: S7-n pUARD S‘ VENT Depth: ind. Rcadnmﬂ
Modify Good Holes Using following Conditions:

Tool: GRevy & ﬁ"mﬂ&& PRiite  (eameA

Spindle, rpm 72 Feed: 4p/an 0 - G LELM

Cutting Fluid: bZQ PDOAKD __Sosiiarr Depth: (Ind. Reading)

Procedure: Redas Geasd MHad& VYR Y 7 5._A_s_ﬁ_&._&d_.€&"
wutlea acl KoZAriac  Trresal REAM o 1627 _DELLER

Results: Specimen No.segag ﬁ Hole #1
Surface Finish, AA  30.385 L ¢ay
Protrusion, in, IR
Perpendicularity, .00! in./gage length
Longitudinal poo Transverse Qe;é/.y:&
Flush Gage Reading, in, 00!
Capacitance Gage Reading: 328

Air Gage Readings (.0001 in.)

— - ..._—Angular_Positjon .____._, .
Axial
Position 0° 45° 90° 135° 1

—— - —— g —

o #2 3 O e |l_oe_| _e. . _

24| o | _° _|_. o. o
| Y | o |.. .0 Q . 0
0 0 o_|__o | _
27 ¢+ To05 "+ 7
Hole #2

Surface Finish, AA 38- -

Protrusion, in, d o)

Perpendicularity, .00! in./gage length
Longitudinal .o Jc 4 Transverse gga/saC

Flush Gage Reading, “in. 0o/

Capacitance Gage Reading: =

Air Gaqe Readings ( 0001 in.)

jBortom X2 1+ |41 N4 1S | 4+l __ |42 (4I5S {445 | 415

Bluing Pin Rollout

¢ 7,
8o° | 225° [ 270° 315°
0 0. o | @
° L@ e 1 __ o
° o . .o |___@o |
o_ |, e..\1 Q@ )

Bluing Pin Roliout

[ Axial T i
Position 0° 45° 90° 135° 180° 225° 270° 315¢

| Bottom #¥2) _Q 0 0 0 o o |tos o
231 o . 0 o _|—o ] o o. a J. @ |
¥ K- 0 o .l..0. | .o . o Y - Lo J4__©
ksl o 2 0 0 Q P o
1y ) 0 .o | o | o | _o. L____%:._____P__J
#£7 13 130 ¢ 14 14 P 74

e e

=




EFFECTS OF HCLE QUALITY

Test Series __~__2 Quality Variable _I:.QZMCE:SNC'.-_LIC ‘{3)

Produce Good Hole Uslnq Following Conditions:

Tools: #2 Centerdriltl; 1978k in. pilot drill; Group 1, Om.\rl\ Dritl Reamer (TLD20LOAR!-S)

Spindle, rpm 328 Feed: ‘f( ‘-L SNdond
Ind. Roading {54

Cutting Flald: NTco0ALY SeirENT Depth:

Modify Good Heles Using Fellowing Conditions:
Tool: " Gapa s’ 2 Cozen  DXKiee —Acdaote s

Spindle, rpm 1 ey Feed: Logna 8. L2700
Cutting Fluid: 3Y; o e ga IZ Seddial Depth: (f'i‘d Reading FER. KN S

Frocedure: MNEAAAY (a2 AMILE NP SO 2 A 4 uu._d.._.ﬂkdg;!.".‘:-.x\aﬂt'léx('
MLk Aol KolATcaia L orsM AEAA 2 CEC T NCEL AL

Results: Specimen No, ié tﬁ . Hole #1
Surface Finish, AA 20 38 M 4x Bluing Pin Rollout

Protrusion, in, (L8
Perpendicularity, .001 in,/gage length

Longitudinal ge 34'&3 Transverse ¢ ¢ el 2 Yo o
Flush Gage Reading, in. ccQ b 5 {/:D I
Capacitance Gage Reading: IR

f\ir Gaye Rm‘ndin.i: (.0001 in.)

0 g . Angular_Positjon _ ., . S —
Axial
Position t 45 90° 135° 180 b ..‘70“ 31he
r—-—.-  — B - -—— — ——. R PR - - - —— JL e e . m—
|-Battom 71 0 4 £ o . ® - B + OS5 1+0.85 |
s w2 4 0 e _|l_p o 0 + + I___‘_
_.___.___13 +05 )| _© % [2) o t et Je 1
O lios (105 |+ | I |tes| o P
P P B EX o ) 0 o |tas 1t
Hole #2
Surface Finish, AA 32 - @A*‘, Bluing Fin Rollout
Protrusion, in, ,[2.
Perpendicularity, .001 in, /qage length ,
Longitudinal oo g  Transverse .¢o -3 . .
Flush Gage Reading, in. . @9 A
Capacitance Gage Reading: 4,
Alr Gage Readings (L0001 in.)
Angular Fosition _ ) - ==
P‘"'Axial b = T IRl s st o Pferae b
Position 0“ 45 90° 135° | Rith coht 2707 315°¢
|_Bortom 41 i O.S o) t 0% Q fa + [ _|*+oS5 18 L
e A R A e
£3 1. ! . y I SO
2k 0 | 2 25 |4+ 08 _i,..,-‘l)..-, o..l._o -
15 o | o Jza¥l e 1des | o ltres i+l
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EFFECTS OF HOLE QUALITY

Test Series 2

Produce Good Hole Using Following Conditions:
Tools:

Quality Variable ]/VTE:_‘S/G&F&C‘L’_( cc Z,})

#2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204LOAR1=5)

1954+

A XK

Py AP

Spindle, rpm 33 2 & Feed:  Ainpg/p (1.5 1120
Cutting Fluid: ST, 0080 Sc e trT Depth: ~{Ind. Reading)
Modify Good Holes Using Following Conditions:

Tool: e ; e ~Aedare &

Spindle, rpm 32 g Feed: Lya,n .8 [/ /1]
Cutting Fluid: 3; o npda s Sesiiiaz Depth: (ind. Reading}
Procedure: NEA M Guc @ sad&E . > G A

)

S VLo AL (_ﬂ:Z’—g?}g

Results: Specimen No. 2 Hole #1
Surface Finish, AA 26-234 14
Protrusion, in. Wy
Perpendicularity, .001 in./gage length

Bluing Pin Rollout

Longitudinal 'Qfaé"" Transverse ,0ed / yC N Ny
flush Gage Reading, in. o0 7“?3
Capacitance Gage Reading: 28
Air Gag. Readings (.0001 in.)
— ....Angular_Pos.it jon . —_— ey omnn
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
p————— |- - —1 e | e e .
jBottom #1 {405 |Yo5 | o | o | o [ _o [4885 {108
o #2_ | O 0 j-@ _|_Q | o 0 1405 }J+a.S |
3.1 .2 @ |. o -} to85 |+.0.8 |1 08 |+4.8
£4 2 1 0 |+0.85 | . o o +08. | 80 | _—a _
ts 1 o1 0o o |l e I o e 1o 172
. Hole #2
Surface Finish, AA 182 Lo o, Bluing Pin Rollout
Protrusion, in, ) OQ-
Perpendicularity, .001 in./gage length
Longitudinal,ce2 Transverse .¢g Z/:ﬁdﬁi .
Flush Gage Reading, in. On O 202 ’
Capacitance Gage Reading: 41+ /’ ;
|
Air Gage Readings (.0001 in.) '
L _ __Angular Position -
Axial
Position 0° -45° 90° 135° 180° 225° 270° 315°
| Bottom 41|+ ! [+ | 2 o) o 1408 |+ |+ 1/
o #2005 |2OQS | O | _ 0. .|.. O 0. |+aste5
#3 o | o..|. . | 0. o .0 - Rl NN
#4 0 o o 0 .8 e _|__. L o
£5 0 _|_o % X - > ) o]
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EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable Z,nggg,q(_.—”cz— (5,423)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204LOAR1-5)

Spindle, rpm 32 4~ Feed: fona/p 0.8 [rA]

Cutting Fluld: SrpopAcn SciyenVT Oepth: ~ (Ind. Reading) ;,9s5<

Modify Good Holes Using Following Conditions:

Tool: Group 2 Cagaek DEres —fcapr

Spindle, rpm J295 Feed: Lygpp - 8 770
Cutting Fluid: ) ;

Procedure:

.y Depth: (Ind. Reading) /.4 ¢ o

Results: Specimen No. iD_ﬂ_@ Hole #1

Surface Finish, AA _g_%-agg&u Bluing Pin Rollout
Protrusion, in. Wi

Perpendicularity, .001 in./gage length

Longitudinal ,ee Transverse.00é/7ACa ot
Flush Gage Reading, "in. , 004 90 7o
Capacitance Gage Reading: 28D

Air Gage Readings (.0001 in.)

e .- ..—Angular_Positjon. =
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
' .- e e L .
JBottom #1 |*+0§5 |toS | o _|_. o0 __ 0. e .| e J__»°
— #2 |+as |tos | eSS |_2 | o o. | .o |_e©
£3 .-2__,‘._’_'.%5__. ... 0.5 O 7] cenle. Q —
i 0 o ) O ~ B - SO IO SRS -
5 I+0.S 1t oS 1 @ | o2 0 1| _o | _o. Q
(Hole #2

Bluing Pin Rollout

Surface Finish, AA 3-34 At A

Protrusion, in,
Perpendicularity, .001 in./gage length

Longitudinal, Transverse /e
Flush Gage Reading,” in. ©co03 g6 7°

Capacitance Gage Reading: 279 -
|

Air Gage Readings (.0001 in.)

gy — . Angular Position = e
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
| _Bottom #1__|+0.5 2 (o) 0 0 (2] (o) Je)
S 7 . ._o.__ﬁ___Q__.i_L. —0..]..0 0. |. © .. Q|
43 o (tos | ¥ 1 | +.1._ o .| .2 | . _o_ 41 O __
il @ ) ) 0 0 + | + 1 +05
5 1+¥05) 0O Q 2 0 _\+05 ¥ o
21
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EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable 1,1,7'55&'&5” Cx {; cc 2 3)

Produce Good Hole tsing Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD2040AR1-5)

Spindle, rpm __ 3 2 4~ Feed: f/,\n/a -0 N [P
Cutting Fluld: STL00AL0 S s vErVT Depth: ~ {Ind. Reading) ;.,954

Modify Good Holes Using Following Conditions:
Tool: Gueup 2 Lnzacx Deree —Keani &

Spindle, rpm 729 Feed: , & S‘ VPalis)
Cutting Fluid: \ . L Depth: ilnd. Reading /l.foo
Procedure: : ' ' A4 L7 2 ACAMER
; - '3} 4 q 2¢=K?
Results: Specimen No. S C/ T~ Hole #1
Surface Finish, AA 0 ~F2 44 am Bluing Pin Rollout

Protrusion, in. o f/ 2
Perpendicularity, .001 in./gage length

Longitudinal ‘Qﬂéﬁ“‘ Transverse .QQ! QICZ ;
Flush Gage Reading, ‘in. , OO 2. 80% '
Capacitance Gage Reading: 370N

Air Gage Readings (.0001 in.)

s wewAngularPosition oo .. o oy
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
p———— | e — PO R [ — . .
ﬁ_ﬂm.mm_!i%_“ i g-g i 15: __g_-. ; f.a.s. 9 ..o _|voS |+ 1 |
b f2__(t O 03 |..@ |+ 45 [+os |+~ |+o05 |+ |
| 0 | o 7o " |FT |t |+t |tes] o __
T 3 PQ_|_a__|T | T +05. | ¢ | __o
45 +08 | 0§ [t05 L. 0 | o0 | 0 Itog
Hole #2
Surface Finish, AA 30 45 /. 4. Bluing Pin Rollout
Protrusion, in, 7 -
Perpendicularity, .001 in./gage length
Longitudinal , fransverse ._eg_;z_m_/g__
Flush Gage Reading, %in. Q0 2 7o
Capacitance Gage Reading: 4272 7%

Air Gage Readings (.0001 in.)
__Angular Position

Axial T B -
Position 0° | 45° 90° 135° 180° 225° | 270° | 315°
|-Bottom #)__|+0.5 p o L /) o Q -
f2_l+oS. (02 _|+0x | _0O [ O 0| Q.4 @
£3 o |- 0 |+o5| O_|+osS | O - I -
£h 2 | 0 | o | 0 4108 [+085 | o [ O
5 1toS5 | 0 0 o o _l_o +&2.51to8
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EFFECTS OF HOLE QUALITY

Test Series ol Quatity Variable Iyrenremence ((cc 23)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/6h4 in. pitot drill; Group 1, Omark Drill Rcamer (TLD204O0AR}-5)

Spindle, rpm 23 2 L7 feed: na’b L5450

Cutting Fluld? Sy o208£0 Scd el Depth: ~{ind. Reading) ;. 954

Modify Good Holes Using Following Conditions:
Tool:  Gapapr 2  Llainek __DEicsé —Leddi &

Spindle, rpm 32 4 Feed: don’dd. Ll

Cutting Fluld:  Y; 0 npga 2 Sedscar Depth:  (Ind. Reading) /.4 ¢

e vaan A 77y e oo T P Y S e T TR
IV aDYa : AnY 2 OEQ " NEELERD

Results: Specimen No. 38 /T . Hole A1)
Surface Finish, AA 31 Qe 34 4o ayn
Protrusion, in, N
Perpendicularity, .00l in./gage length

Longlitudinal , g0 Transverse ,8)0//nV¢.
Flush Gage Reading, in, -y, 70%
Capacitance Gage Reading: —nl

Bluing Pin Rollout

Air Gage Readings (.000! in.)’

TS .. - Angular. Positijon _ ___ ... . ... o,
Axial
Position 0° 45° 90° 135° 180" 225" 270° 315°
——— = |- - — o N (. S R s
{Bottom #1__| © 6. |l.@e |.Q__|..@¢ _|.©. o .o
|2 0 +08 | .o _| 2. . 0 o . o O ]
___....__ll’l- g -} e | o 0 0 g . f o ___
44 bl |.—a_]| .0 0 . Q I~
o L o Q0 0o _1_o . 0 0 o o
Hole #2

Surface Finish, AA 3:-11 “ 3 ~

Protrusion, in. 2212 P

Perpendicularity, .001 in./gage length

Longitudinal, Transverse e
Flush Gage Reading, in, . 0023 o
Capacitance Gage Reading: &7 )

Alr Gage Readings (.0001 in.)

23

. Angular Position = e e e e
== .--.,-97. .
Position 0° 45° 90° 135 180° 225¢ 270 315°

M|l o | @ /i D Jo) ) o . o
2. o |0 __|__@_|_ 0 . o o.. o | .0 __
£3 0 0. 0 [/ (/] 0 Y - B N ~
£4 0 0 0 0 09 |l _a _l.@ 1 _Q
{5 g Q0 o2 1 o e . o . l_ao |

i
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EFFECTS OF HOLE QUALITY

Test Series 25

Quality variable __JAJT(/@F:'/Q(AJC( (00 33‘\T

Produce Good Hole Using Fullowing Conditions:
Tools: #2 Centerdrill; 17/64 in, pilot drlll; Group

1, Omark Drill Reamer (TLD2040AR1-5)

Spindle, rpm 22 Feed: sppyt a2l
Cutting Fluid: N . . R Depth: (Ind. Reading) | = K]
Results: Specimen No. z, Hole #1. <~ ,./..)

Surface Finish, AA - R ., Bluing Pin Rollout

Protrusion, in. , /00
Perpendicularity, .001 in./gage length

Longitudinal , Transverse , po O Ain, & A s
Flush Gage Reading, "in, 09 < F
Capacitance Gage Roadinq 320 ’ !
Exit Burr Height . 107, e

Air Gage Readings (.0001 in.) . 'K
Anqular Position
Axial
Position 0° 45° 90° 135° 180° 225° 2707 315°
Bottom #1 [+ 2.5 |4 /v |41 - I-Zr 4 2 |4 2 4 .¢ 12
#2_ 14 ¢ t ! 1 5. L 35 1o pe 14 9 14 851, 2
3 14 o ERs [T 1+ 4.5 47 + 2 1 .85 ]
a4 3.9 1 2.8 |- 2.¢ 'R N Iy 143
#5 |40 [ 490 A 12y | F v P I N I
. Hole #2
Surface Finish, AA 36-45 4« a~ - Bluing Pin Rollout
Protrusion, in. /e
Perpendicularity, .Obl ln /qaqge length "

Longitudinal . Transverse R RN

Flush Gage Readinq. in. . g c \
Capa Rgadin ’; { S - , l
e bnen s adine: 523
Alr Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1 |. | 14 iy N 1| o) e ..o __]
70 B ol PR Y 2 112 115 o jrov | O
#3 11 [ 2 =1 v 1] o o ]
- 3507 2.5 2 14! 4 1.5 2 | -1
g5 1: 4 {4 2 1.7 1+6.8 |46 . & 1+ 7 [ 7.5%
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LFFECTS OF HOLE QUALITY

Test Series ol Quality Variable ____2 ;ZZZE A LFALEA CE [003‘\
e A

Produce Good Hole Usirg 1ollowing Conditions:
Tools: #2 Centerdrill; 19/6h in. pilot drill; Group 1, Omark Drill Reamer (TLD20LOAR1-5)

Spindle, rpm 3o Feed: o p = 2 S
Cutting Fluid: 5. ., NYSST N Depth: (fnd. Rcaqu) TREXE
}
Results: Specimen No. €C 4 Hole #1 (ﬁ;,'. ey
Surface Finish, AA 2p- 249 ¢¢ ... Bluing Pin Rollout
Protrusion, in. l°
Perpendlcularlty. 00! in./9age Tength ‘
Longitudinal ©02  Transverse ... >/ .1 ‘
Flush Gage Reading, in. pae ;
Capacitance Ga c Reading: : 1| !
Exit Burr Height, in. 737 — - . . ‘ §,
Air Gage Readings (.0001 in.) > t
T Angular Position ’
Axial 1
Position 0° 45° 90° 135° 1807 225° 270° 315° g
Bottom 41 t+ ! < + | i v [/ T f (e %
#2_ 14 g5 | 2 1 12 T L !
#3 + 2 i Ve : 2 | .0 P . b ot 1]
#4 + 2 R - e VO A I I ‘.5 i
it esi- o 4o 45 a4 1 1[0 80 !
Hole #2
Surface Finish, AA  28-35 4t ¢ Bluing Pin Rollout
Protrusion, in. o€

Perpendicularity, .001 in./gage length
Longitudinal . /!l Transverse g 35
Flush Gage Rcadnnq, in.  ,po04

Capacitance Gage R adln 7 <
Ex[:t Burr Heng?\ (‘ o JJ-%‘IE : |

Air Gage Readings (.0001 in.)

Angular Position —

Axial

Position 0° 45° 90° 135° 180° 225° 270° 315

Bottom #1 |4 2 |4 2 + 3 g 20 14 2 < | + /38 o
#2 +_ 2 |2 as i+ Er 1. 285 . 85 1+ - AT
#3 |2 25y IS |+ ¥ B + _/ Al B
14 4gje 3 ]+2 174 JL)2 28 |28 12 251 20
5 149 |25 449 1 res1s 1y | 9 P I s
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EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable J;)T;,eff/eéycf (0035-)

Produce Good Hole Using Following Conditions:
Toois: #2 Centerdrill; 19/6h4 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)

Spindle, rpm eI Feed: fpwp - 2.5 p
Cutting Fluid: ;. ./, eyt ° Depth: (Ind. Reading) /, 953
Results: Specimen No. £C <8 Hole #1 (regwes Ent)
Surface Finish, AA FpegOge 1 Bluing Pin Rollout
Protrusion, in. 162

Perpendicularity, ,001 ip./gage length .
Longitudinal .0‘3%4 Jransverse .20/ iuvey
Flush Gage Reading, id. .00/ 70

Capacitance Gage Reading: 335
Exit Burr Height, in. ot

Air Gage Readings (.0001 in.)
Anqular Position

~O

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1 |42 42 |t jal 4.0 |2 +7.0 .
#2 14 o + 2 14 o T4 12,8 1+ 2 470 4 2.
#3142 'R YA A +9< 1+ 14 7
L3 RO W N EA + 185 |4 o5 41 4 Gl CONEi
#5 17 | +6 14 (L 1+ = 8 1551 +a |47
Hole #2
Surface Finish, AA  30-90 4, <. Bluing Pin Rollout
Protrusion, in, Lle 2,
Perpendicularity, .001 in./gage length &
Longitudinal a5 o7, .Transverse D
Flush Gage Reading, in. o4
C it G Reading: 7
Ganac tance G30e Ryading: | 0 A .
Air Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1 |4 T 142 ¢ 143 |4 T + 2.5 |4 3 < 3 + 3.5
2_1+ )+ 2 14 3 142, Jgy 2.0 [ 28 14 3 + 2.5
#3 1+ 3 4 1 1 2 1 8 14 NS P 4 25 |+ 2
i 148 14 3 t & ~ + /5 |0 2 T + £
£5 1+ 1pS1+12 1 /2.5 1+ "o 4+ o 14 20 14 05|+ £
NN S
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EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable

PRI TELELE LA E ( 093&'5

Produce Good Hole Using Following Conditions:

Tools:
Spindle, rpm k¥ X«

Cutting Fluid: StappARl ﬂs VENT

Results: Specimen No. G AGQYT )
Surface Finish, AA -G O A4 Ay

Feed:
Depth:

0.5 2/M
Ind. Reading) [,9¢ 2

Hole #1 (mARKED ED)

Bluing Pin Rollout

Protrusion, in. 4R
Perpendicularity, .001 in./gage length S
Longitudinal, Transverse .Q@ Q 4
Flush Gage Reading, in. 004
Capacitance Gage Reading: 2 '
Ex?tcﬂsrrcﬂeiggt. in. 3 ;gfé" . J
Air Gage Readings (.0001 in.) 4
Angular Positlon g
Axial
Position 0° 45° 90° 135° 1807 225¢ 270° 315°
Bottom #1 |¥42.§ 0.5 142 |y Jt2¢ |4 % i 4 }+ 7
#2142 2814 2.0 14 2 t .0 |-« i< +_3
#3 |s 2.¢ 2 |- 2.€ |+ 14 14 2y |- 2817
v 1. 2 514 2.5 A + | [ Gl LS
#s 1+ /S| psi+uslr s 1 (48 12 2.8 14 481+ /4T
. Hole #2
Surface Finish, AA << &8 /¢ = .. Bluing Pin Rollout
Protrusion, In. ,/97 Ve
Perpendicularity, .00) in./gage length | X
Longitudinal .z -. Transverse .- g "”'::. o
Flush Gage Reading, in. oy g .'L '::
H . V N
Capac tance Jags Readine: 332 Cw ol
Air Gage Readings (.0001 in.) c B
_Angular Position :
Axial
Position 0° 45° 90° 135° 180° 225° 270° 3157
Bottom #1 |+ 2.5]4 2 11 o |t |+ 1 |#3.85 | +7
7212t |+ 2 |+2 |¥ /.5 |4 M ENNEE
#3 1~ 2.50. | I P il 3 2. 11 7 P A
i 1~ 8§ [+ 3504 3 |+ 1,9 1+ 4 ¢ |12 [N
45 H /] 1= eSS 13 o 1+ 4p 4/ - 9 t 9.5 Lt ic

27
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EFFECTS OF HOLE QUALITY

Test Series _Z  Quality Variable j:(ﬂf,ef‘fzefggf <.§(23$>

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR!-5)

Spindle, rpm 225 Feed:
Cutting Fluid: Szopneed Sugwie/r Depth: (Ind. Reading)
Results: Specimen No. $ O T Hole #1 (/s 5’/’) f
Surface Finish, AA §8-¢S /¢ o Bluing Pin Rollout
Protrusion, in. « /923
Perpendicularity, .001 in./gage length N
Longitudinal ,¢- /e . Transverse .5 3 ' . Y .
Flush Gage Reading, in. L OF 7 |
Capacitance Gage Reading: 364 ‘ |
EviT CHF LG 0, LOvC v '

Air Gage Readings (.0001 in.) = o0

e

Angular Position
Axial

Position 0° 45° 90° 135° 180° 225° 270° 315° ;
Bottom #1 o + 2 4! + 2 + 1S +2v 1e 2 142 ;
#2 o 4+ 2 14 ,Cl+2 lsjc |+ T+ 2 15 2F :
#3 1 =55 I+ (.5 o 17 2 |+ |4 . e 142 f
A T+l 142 14 2 |- o8 |4 2 < 14 2.5 ]
#5 1 1 +8 |18 4728 l+zc 1+ 2 [+ = T A i

Hole #2

Surface Finish, AA QQ i U~ Bluing Pin Rollout

Protrusion, in.

Perpendicularity, .001 in /gage length
Longitudinal oc‘é;,i Transverse .gop

Flush Gage Reading, in, 00 7 I

Capacitance Gage Reading: 30 {6 <0

Exir LLR He1G-~ 10, 243 =

Air Gage Readings (. _0001 in.) ,

7]

Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1 |4 2 |t 1| +2 |t/ l42 |+ |+25 |+
214 g [ IC ) n i | + 0.5 |+ 0
3 141 0 + 1 40.5 11 1t 2.5 ) W
#h 142 J_ 1 2 + /5 | % + /.5 14 &2
5 124 1+ 5 14 9 |44 T 2.5 |44 t 3 25
28
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LFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable [ 4/r€nrenecie CE (ooay ;,)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OARI-5)

Spindle, rpm 329 Feed: fann -0, 5 1Pt

Cutting Fluid: S30p0AK0  Saiveal Depth: (Ind. Reading) ,, Qo4
Modify Goud Holes Using Following Conditions:

Tool: LaPERsS s 26 Cmaca DPrue - A'E’A;HEQ

Spindle, rpm 2 3 & Feed: [fd' a0 -Q. G LA

Cutting Fluid: Szonsman  Seivear Depth: (Ind. Reading /[ 95
Procedure: Krnny sieie 98 ibowd THEN O Srivk levizar

LARELSIZE REAMEL

Results: Specimen No. ZEﬁ Z Hole #1
Surface Finish, AA IT-49S Lo Bluing Pin Rollout
Protrusion, in. 232
Perpendicularity, .001 in./gage length
Longitudinal , st/ acyTransverse .aoé/uc‘o’- 80 :/o
Flush Gage Reading, fn. OO0 i
Capacitance Gage Reading: 9 &

Air Gage Readings (.0001 in.)

. ......-AngulacPositjon _ . ... ...
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
; S - iy ) -
J}-Battom #1 | 0 |+QS. | _2 | . @ 6 _f=os | 0 | € |
#2__ e | .o | _2 _|_©_ . Q . |— 2.5 o | LS
e #3 |4 0 | Q. o |..o_ | _e | _a
4 t ! + 05| _ 9 .. 0. Lo e __J..@e.  j_a ]
45 NS IS ENDIESR ISR S J S
. Hole #2
Surface Finish, AA 3842/ <. Bluing Pin Rollout
Protrusion, in. L2385

Perpendicularity, .001 in./gage length
Longitudinal .ep2/fmsTransverse ,00 3/ws oo

Flush Gage Reading, in. WYX 5o

Capacitance Gage Reading: 400

Air Gage Readings (.0001 in.)
Angular Position

r‘—...--; PO - —
Axial
Position 0° 45° 90° 135° 180° 225° 2707 315°
{ Bortom #1__)__© 0 0 0 0 o @) ¢
42 Q.. |0 0 |*Xos . 0 6. | & . o ]
3 0 | 0 2|1 o.]| o o |.o. l_ 2o
£ 0 [/} e _|._ 0 Jo) o |+ o5
#5 = R | A

29
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EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable [ a/rewprren CE (. ocis 2

Produce Good Hole Using Following Conditions:
Tools:

#2 Centerdrill; 19/6L in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)

Spindle, rpm 3295 Feed: = v 1PAL
Cutting Fluld: S 0pnAks  Soivea? Depth: ilnd. Reading) ,, Q¢ 4~
Modify Good Holes Using Following Conditions:
Tool: 'at DE y . - A kP
Spindle, rpm 7 3 & Feed: é(aa"e -0. o IPn
Cutting Fluid: Srcppmwn Seipcarr Depth: Ind. Reading [ .9 5
Procedure: A/ 4 Les o TAt
LiARELSI 2 NKEAMEL
Results: Specimen No. S B8CT Hole #1 ]
Surface Finish, AA $5-6S 44 4n. Bluing Pin Rollout
Protrusion, in. g% .
Perpendicularity, .001 in./gage length 7
Longitudinal ,es Transverse .éc e i
Flush Gage Reading, in. 0o 3 707,
Capacitance Gage Reading: IR7 ; i
Alr Gage Readings (.0001! in.)
s et . ....-Angulac Positjon _____ ... .. __ . ... ‘
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
i - , ST FERSRNR S -
JBottom #) | O (.0 | _Q (teS |__ o |40 |+ 1 & 4 ]
b #2 | O I 2N Y - D - N Q 41 05 |t.09 [+ 45 |
(e #3_(ro§ |t ts |- i" 0 ¢ |4.085 |+ 0.5 ]+ 0.5
g f40.9 |+ ¢S |+l | 0 [+es |2 1. _[t2 (125 ]
45 T A L | v | [N ‘
. Hole #2
Surface Finish, AA 4588 ¢+ ¢, Bluing Pin Rollout
Protrusion, in, 3277 -
Perpendicularity, .001 in./gage length r
Longitudinal ,ouz/mes Transverse (co '
Flush Gage Reading, in. o/ EJ’/O
Capacitance Gage Reading: EX XS '
I
Air Gage Readings (.0001 in.)
s Anqular Position
[ Axia) T
Position 0° 45° 90° 135° 180° 225° 270° 315°
_Bottom #) | @ R o |+0.8§ |- -t @ a [o]
12 o 2 JtoS | L l+eS 0. |.a 0 _|
13 o (.0 |. 0. | @._.]| o -0 |lwe_Jj- @
I L 1+l ]+ 2 2 o | e | o0
15 ——— .

30




EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable [ A/ rEwseren CE (001 5)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD20LOAR1-5)

SpindVe, rpm _ 3 & 8- Feed: 4lapn -0, 5 1PAL

Cutting Fluld: Syppnacs SoiveaT Depth: (Ind. Reading) ,, Qo=

Modify Good Holes Using Following Conditions:

Tool: LA DERSs 26 Comacs DA1it - KAEAMEL,
Spindle, rpm 22 4 Feed: Lranip -0. o~ I Pm)

Cutting Fluid: Szensmaen Seivearr Depth: (iInd. Reading) /, O 5 <L
Procedure: REAN] 140ble  Si1A 4L L. TarEA’ O Srevhk  lusii T4

LedlRECSI2E KEAMEL

Results: Specimen No. § & Zﬁ Hole #1
Surface Finish, AA m Bluing Pin Rollout
Protrusion, in. -
Perpendicularity, .00} ln.7gage length
Longitudinal 002;'&&'! Transverse 0@ g
Flush Gage Reading, “in. 0 90?‘)
Capacitance Gage Reading: 27720 .

Air Gage Readings (.0001 in.)

e . .....Angular_Positijon _ __ _... .. ... ._ ..
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
' o [ e | ] e
LBottom #1 |+o8 |. o | _e | o o _|_o |+ J+ !
[2”' ;ml.t ? ..;_0._ - 0. |+ a5 *J_ 4 1|
3_ g SR -y - | IS -
g |2 78 175 |+ 18] . 2 8 N :’F 1.5
49 — b Ll
Hole #2
Surface Finish, AA 3§- iiéz €3 Bluing Pin Rollout
Protrusion, in.
Perpendicularity, .001 in /gage length
Longitudinal Qo9 Transverse .ege@q‘g LA,
Flush Gage Reading, in. . bo/o
Capacitance Gage Reading: 194

Air Gage Readings (.0001 in.)
Angular Position

Axial T T

Position 0° | as° 90° 135° 180° 225° | 270° 315°

Botton £) {405 [+ ! + 1 1+ | / 0 0 + 0.5
205 (2 L 1Y | {4 LS |+ 05 o | @ | o |
£3 o |.. 0. . ? T 0.3 |+ 08 |4..05 [+.08 Q
70 . e 4 + 05 |1 oS |408 |ftoS 1405
45 | |

31



EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable [ v/ repsprcnccE ((0cis 2 _

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Rcamer (TLD204OAR1-G)

Spindle, rpm 325 Feed: oD~ 03 1LAS

Cutting Fluid: ST0opnAKs  Sowveal Depth: (Ind. Reading) ,, Q¢4

Modify Good Holes Using Following Conditions:

Tool:  (/mpeKsy zs Qm;“ VB 1k - KEAMER

Spindle, rpm 129 Feed: frano - 0.5 1224
Cutting Fluid: Szeppmapn Seivearr Depth: (iInd. Reading) /,K 9 4<-

Procedure: REAN 110l 5 SHALLO ! TN o' Srovk  lareTa
LA DELS I ZE  REAMEL

Results: Specimen No. §CS(CT Hole #1 {
Surface Finish, AA 3_8-47.#_ -, Bluing Pin Rollout !
Protrusion, in, 2 ST

Perpendicularity, .001 in./gage length

Longitudinal . g{/m:ﬁransverse Zééﬁ e ‘?0%

Flush Gage Reading, ,oa 2 :
Capacitance Gage Reading: 2.2 —_— X

T

Air Gage Readings (.0001 in.)

— ., . ..—Angular_Positijon ___ __ v = }
Axial
Position 0° 45° 90° 135° 180° 225¢ 270° 315°
l oy - o= s . - -
jBottom #1 | O | & | @ | O _|__o |_o e J_o
#§__ 2R g S FOR S P 2). NN -
£3 _ N - O. o U AN DRSS BN Y. N
44 Q__ [} [4] O .0 —Q | . @ 2 |
49 1 o N | R Vg O | N 1] e g —
Hole #2
Surface Finish, AA 35-44 4 ,,,. Bluing Pin Rollout
Protrusion, in. 242

Perpendicularity, .001 in, /gage length )

Longitudinal p09 Transverse 008 tio )
Flush Gage Reading, in. YT N 5_5"9)
Capacitance Gage Reading: 36 5

Air Gage Readings (.0001 in.)
Angular Position

Axial T o
Position 0° 45° 90° 135° 180° 225° | 270° 315°
Bottom 41 [#) o} ) (2] [o) o, 2 <
§2 (v 0 0 o ) O .. IR Y~
£3 o |l .o |.. 0. ]| 9 _ (o} 0. |._e. 2
I 7 ) 0 [} 0 o 0 =
£5 - L I B
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EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable 7 o/ rgorrpen CE (9048)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/6k in. pilot drill; Group 1, Omark Drill Reamer (TLD204LOAR1-5)

Spindle, rpm __ 3 2 §~ Feed: fuapn -0, 5 1Pr1

Cutting Fluld: S71ppnacd  Soairveal Depth: (Ind. Reading) ,, Qo s

Modify Good Holes Using Following Conditions:

Tool:  pwpersize Cmack DAt — KeAme P

Spindle, rpm 39 & Feed: Liaap -0. < IFPm)

Cutting Fluid: Sronpagn Seivearr Depth: (Ind, Reading} /,6,9 5«
7

Procedure: Lts ¢ A
LiApEesS1 26 REAMEL
Results: Specimen No. 388 T ) Hole #1
Surface Finish, AA - Bluing Pin Rollou.

Protrusion, in. a3
Perpendicularity, .001 in./gage length
Longitudinal ,eet//wc/y Transverse , o e
Flush Gage Reading, in. WYk ?0‘7,
Capacitance Gage Reading: /10

Air Gage Readings (.0001 in.)

R e .em.Angular Position _ ., . ... ...
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
i = Y R S -
JBottom #1 | © {_ @ | _@&_ |_© o.__|_@ o 4
o #2 | 0 | Q. | _@. _ C 0. O | ..e j__@ |
£3_1._©@ 2 .0 . |. e. 7 I - I .__a.-_‘._-_e__‘
£4 o ) e _|...o. . O |l—e_|_e | e
£3 - — 1 ol SEEE
sHole #2
Surface Finish, AA 35 - 944 & ey Bluing Pin Rollout

Protrusion, in. ,2&}
Perpendicularity, .00! in./gage length O

Longitudinal Qié wew Transverse o oo o

Flush Gage Reading, ‘in. 00D - I
Capacitance Gage Reading: 4,5 7075
Air Gage Readings (.0001 in.)
e n Angular Position
Axial ~
Position 0° 45° 90° 135° 180° 225° 270° 315°
|_Bottom £) 0 (/) 0 Q fa) Q c o
12 Q. [%) Q_ O |...o .| @ | . .a-d -0
{3 0.|1..0 _].¢€ 0.0 |..a |.—@._ o
£4 [7) 0 [ 0 2 2 | @ 7 R
#5 —|
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EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable y el = (. ¢ e _

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in, pilot drill; Group 1, Omark Drill Reamer (TLD2040AR1-5)

Spindle, rpm 324§ Feed: /lap - 0.5 {fM

Cutting Fluld: ST npars Sotiealr Depth: (ind. Reading) ,, &4

Modify Good Holes Using Following Conditions:
Tool: ([ wWoprwsiZ2e dmask LRiet ~-KeaAms

Spindle, rpm 324 Feed: W-arl/’m
Cutting Fluid: Sz ppacn Sediear Depth: (Ind. Reading) /.9¢54
Procedure: Argag AlodE SHALLC ZToreaf o ‘SiiK i T ot

LA DER S 1 ZE. ReANMTK

Results: Specimen No Hole #1
Surface Finish, AA 2&-36 , . Bluing Pin Rollout
Protrusion, in, .19 2
Perpendicularity, .001 in./gage length
Longitudinal oog/./c4 Transverse ool /fraksf :
Flush Gage Reading, in. Oc L 80 a/o'*
Capacitance Gage Reading: 258 |

Air Gage Readings (.0001 in.)

e - e Angulac_Position o e
Axial
Position 0° 45° 9Q° 135° 180° 225° 270° 315°
._BQLLQm_ﬂ_.+ 0, wL% 105 | 2.5 o_|._0 0. o
O S + 68 | 10 0 0 11 + | g
g3 _ |t 1+ 1_0.5., e | e _l..e_ |seg 11 1]
iy 134 |+ 3y 1t3  |+35 [+35 |4 %85|+ 35 |
45 L JR AR
Hole #2
Surface Finish, AA 40-8D /¢ ¢. Bluing Pin Rollout
Protrusion, in. 29/ t

Perpendicularity, .001 in./gage length
Longitudinal.g4/.¢y Transverse .00l [ o -

Flush Gage Reading, in. oo 70 7o al t‘ ‘

Capacitance Gage Reading: 308

Air Gage Readings (.0001 in.)
Anqular Position

[ Axial T
Position 0° 45° 90° 135° 180° 225° | 270° 315°
| Bottom #1_ |+0.5 ]|+ | + 1 i+ ! (4 o) 0 17,
£2__ L .?_s._, 0sr t o5 |+ ('),.., 5 ) + /. 0 1o
43 oS |+ 05 |r. o5 O | 0O 05 )
gy |+ 2 ig +4 2 |1+2.%5 .t_z-.ﬁ_:i_.z-__ T% + 2.5
#5 ]

e o T
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EFFECTS OF HOLE QUALITY

Test Series 2 Quality Variable _J o/ 7 ¢&Reesac A< g.og_g._gz -

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)

Spindle, rpm 32 & Feed: /flian ¢ 5 (LM
Cutting Fluld? ST.DDARD S0 LLEAIT Oepth:  (Ind. Reading) _,, &-<F 7

Modify Good Holes Using Following Conditions:
Tool:  Pwprasize (Doinss LRt Keame& . |
Spindle, rpm hkWEs Feed:  ,ofpup -2 N {2 :
Cutting Fluld: S0, poacn Sadiaar Depth:  (Ind. Reading) ;.94 4 ;
Procedure: VA AL AL S LlIAMACIL. o T L o SeK M T oY

LA DEK S 4.4 d"fd d'l:”& i

Results: Specimen No. 4C QT i Hole #1
Surface Finish, AR 3242 £ ¢4 Bluing Pin Roltout
Protrusion, in. NS i £
Perpendicularity, .001 in./gage length ] {
Longitudinal ot/ yen Transverse L0070/ v u
Flush Gage Reading, fin, ' OL - 553 %
Capacitance Gage Reading: 7 & 2 70 | !
| ?
Air Gage Readings (.0001 in.) ‘
IR . .ooAngulae Posdtjon o ., L C ey - {
Axial !
Position 0 45° 90° 135° 180° 225 2707 315 ]
h_.-_'_“.' EEr 3 . [UIae——. B L oy 4 weve emnma 4o DI T B T s I T —1&-...—-.
[ Battom #1 | © (ros | L. |ros [+eS |t |+ ) O |
e f2 ? sa5 | Q. . Lp,b; . 1 0.5 o Vs u%’.__
— . K} _ |+ .4 . 5 |t 0.5 B2 B T R B T
F +3_ 14 |14 |+ 4595 ‘{.5 t 4 b +5 ]
45 L . N S - . J | i
Hole #2

Bluing Pin Rallout

Surface Finish, AR 38-992¢ ¢,:,L
£,

Protrusion, In, e A
Perpendicularity, .001 In./gage length

’

Longitudinal o 2 pry Transverse L0 QIINCY

Flush Gage Reading,”in, L 002 7 s
Capacitance Gage Reading: < 102

Alr Gage Readings (.0001 in.)

e . Angular Position e
[ Axtal T
Position 0° 45° 90° 135° 180° 225" 2707 315°
_Bottom #1__|. © o) D Q 0 Q |..@ 4_0 |
o 2] O |__ @ _|_0Q._ | _.0Q . o o Q | 2
| U & T o 0 . 0 + 0‘5' + oS |+0 1Y =S |.Ton .
L0 S A O 3 N 7 B i - i) |+ 085 (368 | t1.8 .
£5 - [T =—— e e b




EFFECTS OF HOLE QUALITY

Test Series ____é Quality Variable [, Z“t‘é't"‘:5"_'&_'(_6'_1_(.‘5:_.:_1(,&

Produce Good Hole Using Following Conditions:

Tools: 42 Centerdrill; 19/64 in. pilot dril); Group 1, Omark Drill Reamer (TLD2040DAR1-5)

Spindle, rpm 328§ Feed: /_’4 P 8 {IM
Cutting Fluld: ST, ppaARd. Sccrealr Depth: Ind. Reading [ L3 7

Modify Good Holes Using Following Conditions:
Tool:  Liwprasize 2mans  LRine - Keamc &

Spindle, rpm __3“5- Feed: Jodanip - S {12747

Cutting Fluid: S7 0 mpaen Sesiear Depth:  (lIind. Rvadinqy 1.954
Procedure:  Araag  sdede  aAided . Trzed’ Co Seak ST o

LMDERXRSLZTE AeAnle KX

Results: Specimen No. ‘LA_EI_ Hole #1
Surface Finish, AA  38.48 4 o Bluing Pin Rollout
Protrusion, in, . 292
Perpendicutarity, .00V in./gaye length
Longitudinal pod /ey Transverse .o0l//
Flush Gage Reading, in. 0O v,‘_f"_)
Capacitance Gage Reading: .65 -

Air Gage Readings (.0001 in.)

= . ..—.Angular_Positjon _ ___ ., .. .. ... . ., .
Axial
Position p® 45° yo* 135° 180° 225" 270" 315°
.r-_— - — - — om0 e ———— . m e
jBattom #1 [ © |TTAS |[tOD [ 408 |+ 05 |+oy [T oS -f...o.o__f b
_____H_E.!';___, :?f ﬁ"f _% - |15 0 0. ‘0 §] o |
i R S YR K LN =53 |1 oS o . Q J...@__
_dh_J+ 4 | >3 [+3.8 [+ 4 +35 [+38 |1t 4— +.3
L . - IS . o R J._»_..:
FAﬁT:ALLy of&n) J
Hole #2
Surface Finish, AA 4= §D P Bluing Pin Rollout
Protrusion, in, 276 1
Perpendicularity, .001 in./gage length '
Longitudinal pus/m-s Transverse ,c4-/-
Flush Gage Reading,” in. L 002 -_/ :’")

Capacitance Gage Reading: 420

Air Gage Readings (.0001 in.)
__Angular Position

[“Axial T -
| Position 0° 45° 90° 1858 180° 225 | 270° 315°
|_Bottom #1__|+ 05| 1 ) t+/S |+ 45 + 05 L y») o}
£2_ O | _~e§ |+ 05 1205 I+t 0SS |4,o05 ) @ | 2
£3 ) i ?L o +0S5 | +0F% [+085 | 0 J+OS
fh 14+ 2 1 13 +/5 |+ 1 42 |4 LS|+ 2
£5 - — =
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EFFECTS OF MOLF QUALITY

Test Series _._/: Quality Varlable [ /2 ¢ as o ale A C L (,(‘»(\c.o) L

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrilti; 19/6h in, pilot drill; Group 1, Omark Drill Reamer (TLD20LOARY-6)

Spindle, rpm 325 Feed: /_4) Ad_ 0.8 (/M —_
Cutting Fluid: sn: DDARD ,éc“m_ /7 Depth: Ind R(‘ﬂ(“"g) /7, &1 7

Modify Good Holes Using Following Conditions:

Tool:  (wpresize (Omask  [Riet - Neasio X
Spindle, rpm _ 3 2 & Feed: quw_-_c__ y LA
In

Cutting Fluid: <374 poasan 5:‘!:1:& Depth: nd. Reading 1:954
Procedure:  Aud g sled€  Sermibend , Tooedl  Co SiaKk NI T or
LADENSIZE KeAS K

Results: Specimen No. ZQ[Z Hole #1

Surface Finish, AA  3c-494. /. :, Bluing Pin Rollout
Protrusion, In, 2_?7
Perpendicular ity, 00l in./gage lenqth

Longitudinal M Transverse 000 P
Flush Gage Reading, In, OO % i
Capacitance Gage Reading: 234p

Air Gage Readings (.0001 in.)

P e AL AngulaLPu:LLt T\ | I ey e
Axial
Position 0° 45° 90° 135° B0 225" 270°¢ 315°
[Batton #1_} o oS |t ! N+ oF (245 | 0 | & } 2
2 4t ros foe _|1tes |1es [+es |t 1 J1eS
N— o O N .5 | o |¢ 2.5 |tos |[Yav eSS 108
du_Jt 2.5 (12,8 [t |4 2 + /.5 |+ L |t /8 J 1/
£5 S _t — L o]
. Hole #2
Surface Finish, AA 3 -498 4 ¢1n _ Bluing Pin Rollout
Protrusion, in. 290 -
Perpendicularity, .001 in./gage length ;;‘
Longitudinal oo 3a.Jransverse A - W
Flush Gage Reading, in. 003 & 57, i
Capacitance Gage Reading: ALR0 ' ‘
Air Gage Readings (.0001 in.)
T . . Angular Position e e e e ey
Axial
Position 0° 45° 90° 134 l}l()“ 225" 270° 315"
| Bottom#r |+ ! |40 |+ 1 |+ ! + ! o |2 4 ¢ |
foo 2| O | —0& |._0__ _{_..l, 42 t+ /. [tes | tes |
d3_{+6S 445 [t QS /I |t % ol Y8 105
#h 1285} 43 |+ 3 + 25 t 3 |18 |t 2 _| oy
£5 e . A e

S SR A e

PrgEe T S



EFFECTS OF HOLE QUALITY

Test Series A Quality Variable [ o/ 7¢wigacvece (L ecco)

Produce Good Hole Using Following Conditlons:

Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)
Spindie, rpm _ 32§ Feed: fLinp ¢ S 1M

Cutting Fluld: STr.npars Sociearr Depth: (ind. Reading) ,, &< 7

Modify Good Holes Using Following Conditions:

Tool: "4!05!’ Y E2E C?!ﬁﬂ £ L ‘Zg“‘ - &'ﬁ;dﬁz's: III
Spindle, rpm 324 Feed: - S [P |
Cutting Fluld: Srppoacn Sosiear Depth: ilnd. Reading) ;.9954

Procedure: _Akg A ALE S AALLOW Tire A o Stk Wi T o

LANDERSIZE KEAMEKR,

Results: Specimen No. 3AIT Hole #1

Surface Finish, AA 36 -945 4 ¢nn Bluing Pin Rollout
29/

Protrusion, in. £
Perpendicularity, .001 in./gage length i
Longitudinal woy Transverse , s d Lo . f
Flush Gage Reading, ‘in. 242 90 Yo | f
Capacitance Gage Reading: 344 5
Air Gage Readings (.0001 in.) {
. ... .-—-Angulac_PRositjon e R '
Axial ;
Position 0° 45° 90° 135° 130" 2¢5° 270° 315° |
|-Bottom #1 |+ %S’ tl_Hav | ¢ o_|xes |+ L 1+ /
b #2__|¥ 0S| Y I |+ 05 |+ 0.5 0 + 05|+ 0 l+ 25
£3_ |1 I.s_.._-}_in_ t 1_ |t o5 g t of |1 ey 13 (]
gy |1 4 14 + £ |t35|+3 t 3 | +.2 |13
43 — EENEAE e T s — i
Hole #2
Surface Finish, AA -4 Le <. Bluing Pin Rollout
Protrusion, in, , 4
Perpendicularity, .001 in./gage length
Longitudinal, Transverse 3 G g
Flush Gage Reading,” In. ' L) PR
Capacitance Gage Reading: 3 QE‘% 2 . ‘

Air Gage Readings (.0001 in.)
Angular Position

axial T
Position 0° 45° 90° 135° 180° 225° 270° 315°
| Bottom #)__|__20 0 0 2] O |+05 |+o051 0
I wn~es|ros (ros]+ 1 [+ 1 |+ . |roes |=os |
£3 0 + o5 ]|. .0 |t L. |+ OS5 |£_1 ol - Y- YN I - S
118 1. | 4+ | + | | / + 0,51+ 1,5
#5 e,




INSPECTION SHEETS FOR TEST SERIES 4,

CRACK GROWTH TESTING
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MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality Variable
Specimen No,

Hole Manufacturing Conditions and Procedures:

Spindle, rpm Feed:
Cutting Fluid: Depth: (Ind. Reading)
Hole #1
Surface Finish, AA 22.> ¢ Bluing Pin Rollout

Protrusion, in.

Perpendicularity, .00V in./in.
Longitudinal ,p gy Transverse ,00/

Flush Gage Reading, in. o0

Capacitance Gage Reading 25/

Exit Burr Height, in.

Air Gage Readings (.0001 in.)

Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° | 315°
Bottom #1
#2
#3
Wil do (.0 |50 (20 [4e¢ 5.9 |2
il 40 120 12.-0 120 |2o 2.0 O
Hole #2
Surface Finish, AA SO-52 Bluing Pin Rollout
Protrusion, in. )

Perpendicularity, .001 in./in. _
Longitudinal , o9 2 Transverse , 9¢0§

Flush Gage Reading, in.

Capacitance Gage Reading 2. 290

Exit Burr Height, in.

Air Gage Readings (,0001 in.)

Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° | 318°
Bottom #1
#2
#3
K L. T . 3.0 190 1b.0 170 |d.0
1871 3.0 1 2.0 1 /.0 |Yo {40 |50 2. 0

40
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MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality Variable
Specimen No,

Hole Manufacturing Conditions and Procedures:

Spindle, rpm Feed:
Cutting Fluid: Depth: (Ind. Reading)
Hole #1
Surface Finish, AA Y- 3¢ Bluing Pin Rollout

Protrusion, in.
Perpendicularity, .001 in./in, ol
Longitudinal _gg Transverse . 0¢$

Fiush Gage Reading, in.
Capacitance Gage Reading 2 7 ¢~
Exit Burr Height, in.

Air Gage Readings {.0001 in.)

Anqular Position

Axial
Position 0° L45° 90° 180° 225° 270° | 315°
Bottom #1
#2
#3
KO 3.0 30 [HO |30 (4o |0 T o]
)l o 120 |do |40 |[Lo 4o (Y42
Hole #2
Surface Finish, AA 24-06 Bluing Pin Rollout
Protrusion, in. Po)

Perpendicularity, .001 in./in.
Longitudinal - O Transverse » g cas

Flush Gage Reading, in.

Capacitance Gage Reading 293

Exit Burr Height, in.

Air Gage Readings (.0001 in.)

Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° | 315°
Bottom #1
#2
#3
el Y. 0 130 120 170 Yo |52 |30
g7l le /o V1o 1o 1206 (/0 [2.0

41
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MANUFACTURING REPORT: TAPERED HOLES

Test Series f Quality Variable
Specimen No. SR /¢ £

Hole Manufacturing Conditions and Procedures:

Depth: (Ind. Reading)

Spindle, rpm Feed:
Cutting Fluid:

Hole #1
Surface Finish, AA 232 ¢/

Protrusion, in,
Perpendicularity, .001 in./in.

Longitudinal @ Transverse 40029
Flush Gage Reading, in. , o€l

Capacitance Gage Reading 2 @@

Exit Burr Height, in.

Bluing Pin Rollout

Air Gage Readings (.0001 in.)

Anqular Position

Axial
Position 0° 45° 90° |180° | 225° 270° | 315°
Bottom #1

42

£3

Wi Yo 2.0 |70 Vo [¥p Vo |A O |
__ﬁfﬂ_z_-? 16 1/Jo 06 20 g0 120

Hole #2
Surface Finish, AA 8-+ 0
Protrusion, in. Q
Perpendicularity, .001 in./in.

Longitudinal _¢Q Transaerse ,gaaS’

Flush Gage Reading, in.

Capacitance Gage Reading oL 2;

Exit Burr Height, in.

Bluing Pin Rollout

Air Gage Readings (.0001 in.)

Angular Position

Axial

Position 0° 4s° 90° 180° 225° 270° | 31%°
Bottom #1
#2
#3
[ A ! 2.0 190 ] Y, ¢ [
solso /.0 1a 0 140 130 |40

42
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MANUFACTURING REPORT: TAPERED HOLES

Test Series & Quality Varliable
Specimen No.

Hole Manufacturing Conditions and Procedures:

Spindle, rpm Feed:
Cutting Fluid: Depth: (Ind. Reading) ;
'
Hole #1 i
Surface Finish, AA . Bluing Pin Rollout

Protrusion, in,
Perpendicularity, .001 in./in.

Longitudinal toy[ Transverse /Qd[
Flush Gage Reading, in. ' 00 2

Capacitance Gage Readmg 2 <3

Exit Burr Height, in.

R e i

Air Gage Readings (.0001 in.)

Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° | 315° :
J
Bottom #1 | = “':' §
12 1//g 4.9 (72.0110.0 .0 (4o /3
3 _1/2. 0 12,0 /é.g 200 [)2.0 0
W 1.0 120 ) H /7 2.0
5 Q0 14.0 a /0.0 |20 |40
Hole #2
Surface Finish, AA - Bluing Pin Rollout
Protrusion, in. éza.
Perpendicularity, .001 in./in.
Longitudinal ,;@/ Transverse Q
Flush Gage Reading, in. ' <
Capacitance Gage Reading j%
Exit Burr Height, in.
Air Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° | 315°
Bottom #1 | = — | | |— s———
zZ 2.9 (10 /[ (7.9 /a2 :
3 + [3 ot IZIQ ?.ﬂ
i g, '%a" . . %9.4 520
s 14. 7.0 . / 4 2206 1%,
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MANUFACTURING REPORT: TAPERED HOLES

Test Serles - Quality Variable
Specimen No.

Hole Manufacturing Conditions and Procedures:

Spindle, rpm Feed:
Cutting Fluid: Depth: (Ind. Reading)
Hole #1

Surface Finish, AA 23- 33"

Protrusion, in,

Perpendicularity, .001 in./in.
Longitudinal (gg/¢~ Transverse , 7pg§”

Flush Gage Reading, in. (o)

Capacitance Gage Reading R &/

Exit Burr Height, in.

Bluing Pin Rollout

Air Gage Readings (.0001 in.)

Anqular Position

Axial
Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 Y4, & [ﬁ’.( /S‘ad /S.01/5.0 /€. 0
#2 g,d E.Q ) 70 .212.0
#3 19, g.o 0 | 7.0 2.0 | 20 |/ 0
1R 0 | O g.e O 1 Ye¢ | @
5 110 Y0 12:.4 10 |50 .0 (Lo
Hole #2
Surface Finish, AA 1o-1s" Bluing Pin Rollout
Protrusion, in. l&)

Perpendicularity, .001 in./in. '
Longitudinal , o ¢ & Transverse Q

Flush Gage Reading, in,

Capacitance Gage Reading

Exit Burr Height, in.

Air Gage Readings (.0001 in.)

Angular Position

Axial

Position 0° | 45° |90° [180° | 225° | 270° | 315°

Bottom #1_|/ /S0 1590 S0 /o 1450 Vs @
19,0 1/2.01 L0 /d | 4o |, )
113. 172.0 1)8. 0 !/.g . 9 | g.d
#1920 '%.a g-a %a £.0 .0 5.0




MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality vVariable
Specimen No.

Hole Manufacturing Conditions and Procedures:

Spindle, rpm Feed:

Cutting Fluid: ' Depth: (Ind. Reading) '
Hole #1 ::

Surface Finish, AA PVAYTA Bluing Pin Rollout

Protrusion, in. /é

Perpendicularity, .001 in./in.

Longitudinal , 1001 Transverse ¢go¢_7=
Flush Gage Reading, in.

Capacitance Gage Reading Z‘ 7

Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angular Position

Axial i
Position 0° 4s° 90° 180° 225° 270° 315°
Bottom A (0 %U [‘{0 /70 ///,ﬁ /yﬁ /6(6 3
i2_ Y@ Wie |J3.0 /2.0 |&0 /7.0 ([t O }
12 g |70 120 (20 (47 (Lo |40
#h .;.a o o j__g Y0 Fl/o 3.7_.,Q A :
Hole #2
Surface Finish, AA rp-20 Bluing Pin Rollout
Protrusion, in.
Perpendicularity, .001 in./in.
Longitudinal @9 f Transverse 202
Flush Gage Reading, in.
Capacitance Gage Reading f{_g
Exit Burr Height, in.
Air Gage Readings (.0001 in.)
Angular Position
Axial '
Position 0° T 90° 180° 225° 270° 315°
Bottom #1 VS0 /4.0 W4 C /4.0 VYo /4 ac [0
BILo €0 (Lo (Y0 |70 A,% 4.
17 g -2 0 130 (40 | 2]
5 2.0 Lﬁ o 10 g 149 (2.0
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MANUFACTURING REPORT:

TAPERED HOLES

Test Series

é Quality Variable

Hole Manufacturing Conditions and Procedures:

Specimen No.

Depth: (Ind. Reading)

Spindle, rpm feed:
Cutting Fluid:

Hole #1
Surface Finish, AA b0-0 5

Protrusion, in.

Perpendicularity, .001 in./in.
Longitudinal ,9pa s~ Transverse Q

Flush Gage Reading, in. 0

Capacitance Gage Reading 2 PY

Exit Burr Height, in.

Bluing Pin Rollout

Air Gage Readings (.0001 in.)

Angular Position

Axial
Position 0° 45° g0° 180° 225° 270° 315°
Bottom #1 /40 | — |— |— |— | — |—
2 )fo 190 10 /o 2o |£0 |2.0
3190 1990 120 (40 190 /%o 2.0
th |Z7Zg lg.¢ |2 .0 1 20 .0_|4. 0
s 140 120 120 199 40 (4.0 (S0
Hole #2
Surface Finish, AA 20-223 Bluing Pin Rollout
Protrusion, in. o)

Perpendicularity, .001 in./in.
Longitudinal ,¢0 Transverse , gu &

Flush Gage Reading, in. . @OXL
Capacitance Gage Reading 221

Exit Burr Height, in,

Air Gage Readings (.0001 in.)

Angular Position

Axial

Position 0° | 4s° 90° 180° | 225° | 270° | 315°

Bottom #1_|=——" | - _ |= |- —
2/ a 0 /<0 /.0 /f,zL 9.0 /4.0
43 2 10 &0 .
1 %5 10 -4 040 0 .s“‘,% ;.o
13,0 (20901 4d1é0 é-0 (2.7
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MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality Varlable
Specimen No.

Hole Manufacturing Conditions and Procedures:

Spindle, rpm Feed:
Cutting Fluid: Depth: (Ind. Reading)
Hole #1
Surface Finish, AA So-J8~ Bluing Pin Rollout

Protrusion, in,

Perpendicularity, .001 in./in.
Longitudinal .00/ Transverse 00 [

Flush Gage Reading, in.

Capacitance Gage Reading 224
Exit Burr Height, in.

. Air Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 | — | —— | — |— T = —
#2_ sl Q Vo0 |Jjog Yo.0 V4.0 /20
#3 11409 Y20 1 9.0 Yo |70 yc @ 1/od |
#h Y20 Yo 1720 V2.0 /2 VY A
75 11lo 140 190 vz, 0/ 0 /o VIO

Surface Finish, AA -

Protrusion, in. 0

Perpendicularity, .001 in./in.
Longitudinal _(» Transverse ‘zg{

Flush Gage Reading, in. 02

Capacitance Gage Reading Q24 S

Exit Burr Height, in.

Bluing Pin Rollout

Air Gage Readings (.0001 in.)

Angular Position

Axial

Position 0° 45° 90° 180° 225° 270° 315°

Bottom #1 | | —— — | = - | =
2 Ve 0 199 YWag S0 V7D |90
#3 /2.4 |/ 160 , F-Q o 17
#4 /(-0 2.0 . .0 /.2 AR
#5 .0 _1/7-d 5.0 ~ Y0 |9.01 72 ¢




MANUFACTURING REPORT: TAPERED HOLES

Test Series é Quality Variable
Specimen No. 3p 5°/?

Hole Manufacturing Conditions and Procedures:

Spindle, rpm Feed:
Cutting Fluid: Depth: (Ind. Reading)
Hole #1
Surface Finish, AA 22-20 Bluing Pin Rollout
Protrusion, in. Vo]

Perpendicularity, .00} in./in.

Longitudinal _() Transversz _ (O
Flush Gage Reading, in.
Capacitance Gage Reading 1

Exit Burr Height, in,

Air Gage Readings (.0001 in.)
Anqular Position

Axial
Position 0° 45° 90° 180° 225° 270° 315°

B - —

Bottom 4| |==—

— ] ma— | o |
———

82 Wil Q | — I— — 140

Bleo 70 Vo FJ %0 [4yd [Za
#h | 5.0 %ﬁ Y 1?70 lzc¢ |12 |20
1o 1 440 1Y% 12720 I-+¢ {2
Hole #2
Surface Finish, AA Ay ¥-) - Bluing Pin Rollout

Protrusion, in.

Perpendicularity, .001 in./in.
Longitudinal 06 s Transverse ool

Flush Gage Reading, in.

Capacitance Gage Reading Z 2 i

Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angular Position

Axial

Position 0° | 45° |90° [180° | 225° | 270° | 315°

Bottom #1 -~ - = — —
2 /) o 1420 |3.0 io 2z |/2a 12.a
73 ta 20 1¢e 2o lea 72,014 a
i go 720 Lo VU g 14a 1/ ]
S oo Y29 7o VZo 1904 ¢ @
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INSPECTION SHEETS FOR TEST SERIES 7 - PERPENDICULARITY
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EFFECTS OF HOLE QUALITY

Test Series 4 Quality Variable fwm/rv 0@V1&ﬂan/ -3¢
. Twres “A/CE
Produce Good Hole Using Following Conditions: M. Jwreecees -

Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD2040AR1-S)
Spindle, rpm 2 2 &~ Feed: -5 7

Cutting Fluid: STRODARD  Saiutn'l Depth: nd. Reading /. 785&

Modify Good Holes Using Following Conditions:

Tool: _Ggowsry 2 Omarx D&t -ReAamer
Spindle, rpm P D Feed: %‘ al - £ 5‘?{11
Cutting Fluid: SIaNNALD Saircar Depth: Ind. Reading yowy -1-)
Procedure: SEr (HEAD AMGLE 3° 4V TRAMSLEESE LIRECTHAN . SCRIBE
= 9 T 7 7 y . )
EQR NomialAt. INIEREERENCE THEN KEAM 040" DEEPER WiTH GR. 2 REAMER
Results: Specimen No. &8 /T Hole #1
Surface Finish, AA A Bluing Pin Rollout
Protrusion, in. WZA-) ¥ l
Perpendicularity, .00V in./gage length i
Longitudinal .0¢//uxciTransverse , ’ i v -4
Flush Gage Reading, in. (o) 237 !
Capacitance Gage Reading: §7¢ 415 Fe 70‘7° ‘
Air Gage Readings (.0001 in.) |
e e .o e...Angular_Positjon . ——
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
jBortom 41 | o | _ o | _Q |_ & o 0 Q. o
42 o |._.© Q. o U <~ SO R~ N '~ S o
£3 Q. .o _|..6.|. a . Q. |l | _a J O |
44 2 () 2 o O] o __ Q_ ..o ]
48 0 ol Q@ Q_ . \_._Q (2] o . o
Hole #2
Surface Finish, AA 29 Bluing Pin Rollout
Protrusion, in, Wi, ¥ 4,
Perpendicularity, .001 in./gage length
Longitudinal ,2o-/,en Transverse ,0€0 CA
Flush Gage Reading,. in, 030 ,
Capacitance Gage Reading: 357 2;?’ 720 .90"0 l
Air Gage Readings (.0001 in.)
— m— pp—— Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
| Bortom #)__|_& o Q Q Q 0 —Q o
fooo #2.1 0 j_a |0 | _ o | .0 | .0 | & 4 2
! £3 ©c | .0 |. o Q] oL |0 |01 @
J 4 o] 0 ) 0 2 Q o (%)
£5 J) o o P > I o) ) <@
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EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable /’c;g. PEANDICYLARITY ﬂEV/AﬂgA/ -3
Produce Good Hole Using Following Conditions: Mzn/.___/ﬂfech-te—a/CE

Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)
Spindle, rpm 7?2 & Feed: ﬁ(-{radﬁa ~D..5 1A
Cutting Fluid: Srp 0880 Sasvens Depth: nd. Reading) y/, 775 7

Modify Good Holes Using Following Conditions:

Tool: S gawry 2 OmAcx LDaet-ReAamer

Spindle, rpm X Feed: 6@44:2 - . 5'F&

Cutting Fluid: STa HNALD Sci year Depth: Ind. Reading /./8°

Procedure: SEr (HEAY AnlGLl 2E 4 TRAMSVELSE LDIRECTUn! . SCALEE

E0R_womenlAL JNTERFERENCE THEN = KAEAM - 040 " DEEPER wilt (GR.2 KEAMER .

Results: Specimen No. SDECE Hole #1 §
Surface Finish, AA 26 Bluing Pin Rollout ;
Protrusion, in, KA v *’

Perpendicularity, .001 in./gage length

Longitudinal .mTransverse 05 ;(/Ngd

Flush Gage Reading, ‘in. O 29 . ~
Capacitance Gage Reading: ARG 349‘2 S27 787 }

Air Gage Readings (.0001 in.)

O .. -..-Angular_Positijon.._._._, . _. . — S
Axial
Position 0° | 45° | 90° 135° 180° 225° | 270° 315° ’
{Bottom #1 | © S < R RO TN SO N SN S DS BTN, S5 Q
(R (2] B C. .- ¢ W v I @
£3._ o Q - < RV (SR ISR N G
A4 [} o a . a SR~ VY DUy, RN PR = SV S S i
45 & c g l_¢c . o 1.0 = 5
Hole #2
Surface Finish, AA LL Bluing Pin Rollout
Protrusion, in. Wicr ‘ J
Perpendicularity, .001 in./gage length
\ Longitudinal, Transverse ,o YV C
Flush Gage Reading, in, D ¢
Capacitance Gage Reading: 334Q1 :_;5;: 40| 707
Air Gage Readings (.0001 in.)
. . Angular Position . =
[ Axial T
Position 0° 45° 90° 135° 180° 225° 270° 315°
| Botton. #)__|__ & Q . 5 - s
) R . S N VR N (S S P e e e S DU S,
: £3 e | @l i 7 -2 = S
I o) [« Q 2 ¢ ) Q o
5 A o) [} g v o . __lL_a Q o
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EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable /7@ PEADICYLARITY 0{-’[4{4 700~ 30

M . TureREEnea/ceE

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Dril) Rcamcr (TLD2040AR1-5)

Spindle, rpm 228 Feed: ﬁégd »)
Cutting Fluid: SIRIDARD Sos e/l Depth: ind Rcadings
Modify Good Holes Using Following Conditions:
Tool: (280wl S OmAagsx LRt -ReAamel e
Spindle, rpm P 2 < Feed: D2 L. 8 LA e
Cutting Fluid: Sy npAfd Sacscar Depth: ind. Roadings /. /8D
Procedure: \5:;: /LEAY A/ Co b o T o JIRECTZaN, . SCA L BE

y . : T AN e DUKEL Tns’

z = DLu LJKFAALM
MMW@AMWJme N

Results: Specimen No. SA4A 4T Hole #1
Surface Finish, AA 2 9 Bluing Pin Rollout
Protrusion, in. /L] v v
Perpendicularity, .001 in./gage length
Longitudinal sp3/acy Transverse oSS/ w

Flush Gage Reading, in. . @20 =y, 20",
Capacitance Gage Reading: 4.0 37‘5 490 .

Air Gage Readings (.0001 in.)

. .- .Angular_Positjon _ —— —
Axial
| Position 0° 45° 90° 135° 180° 225" 270° 315°
{-Battom #1 | © K NN S R N - B U N (Y- U R~ SN S S
o #2 | © G-l | a | .| .0 | o
3 | e [ o |, 0 Q a. |- | _J o ___
T Q ¢ |- .} . € NS (U I Y A
49 & [s) o} = @0 Ul oL 0 B &
Hole #2
Surface Finish, AA r Bluing Pin Rollout J
Protrusion, in. .143 i . n
Perpendicularity, .001 in./gagc length |
Longitudinal W Transverse o8 ./ /a |
Flush Gage Reading, N 388 |
Capacitanc: Gage Reading: Voo 373 PR A
Air Gage Readings (.0001 in.)
e __Angular Position L
Axial .
Position 0° - 45° 90° 1356° 180° 225° 270° 315°
| Bottom. #)_ | O § < . v C ~ Q Q
._—...‘Jz._.. 0 f .._._.Q..... ..._-A"‘ = ._..N...\.‘ - . :7 -9.., L .
#3 0 .0 ) LY. A e I = T N & R
gh_ 0 o o Q 9 Q 2 bl 5
#5 0 _| Q 2 [ S N v L2 (O] o)
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EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable PEKEEMQ!C‘!‘&&!ZZ ﬂgy/gr/a,‘/ -3°
. TE EFNVCE
Produce Good Hole Using Following Conditions: M. ‘—LV SRR =
Tools: #2 Centerdrill; 19/64 in. pilot dril); Group 1, Omark Drill Reamer (TLD20L4OAR1-5)

Spindle, rpm 325 Feed: %VQMQ =2 ?‘[m
Cutting Fluid: ST2ApARD  SoLvenr. Depth: nd. Reading 75 7

../( / o /7

Modify Good Holes Using Following Conditions: i
Tool: Gaoul 2 0Omazx Drud -ReameRr i
Spindle, rpm 225 Feed: - . S~
Cutting Fluid: Sy ppagn Saesreair Depth: ilnd. Readingf Jo /S 2 -
Procedure: Ser Aleap AnGLE 2° v TRAMSUELSE DIRECTZA! , S(RIRE - . .
Results: Specimen No. == /. Hole #1

Surface Finish, AA a7 8luing Pin Rollout

Protrusion, in. WE Y £ v

Perpendicularity, .001 in./gage length '

Longitudinal ,n_Q_WTransverse OS2/ ks i
Flush Gage Reading, ‘in. L, 027 _ t
Capacitance Gage Reading: k¥ }‘,’—gf—H ! 70°"

2

Air Gage Readings (.0001 in.)

: oo .. —w-Angular_Positjon. _ - - : i
Axial
| Position 0° 45° 90° 135° 180° 225° 270° 315°
JBattom #1 | © | _o ... |__0o o) —_t ). o
2 | o e |0 {2l a_1l . c.]_° §
#3 0O &2 oL 0. s a o, .
# 0 Q D oo N S - e ~ ._._..:“ )
A8 () 2 o 1. b . J o )
Hole #2
Surface Finish, AA 2.2 Bluing Pin Rollout
Protrusion, in. WEXS \L
Perpendicularity, .00 in./gage length , v Y
Longitudinal &Wﬁansverse .;ﬁ ALY IV
Flush Gage Reading, ‘in. AT
Capacitance Gage Reading: 408 430%'0 2o 307’ l
Air Gage Readings (.0001 in.)
oy m—— Angular Position o
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1 Q o a 2 2 bl 2 )
oo #2_§ Q. . ____,%_._ 0 _j__Z 2 IO R S DUNC
#3 o . q. 0 L0 J et |24 O
L Jo) d g g Ve ) o 2
#5 0 ¢ Q & N ) L ) o
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EFFECTS OF HOLE QUALITY

Test Series z Quality Variable /)Eggﬂdt'mg‘“gggf y .0[—"{“5 12727, 30

M. THTeRFEREANCE

Produce Good Hole Using Following Conditions: .
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)

Spindle, rpm 225 Feed: & A

Cutting Fluid: Srpanafd Socvenr Depth: nd. Reading I AXs

Modify Good Holes Using Following Conditions:

Tool: Geouy 2 Omass LRt -BeAamen _
Spindle, rpm XY= Feed: -, 4
Cutting Fluid: Srp npAen Sodwcar Depth: ilnd. Readingg /,/BQ
Procedure: NS o 7T o : SR
L08R aomen/Ae IVIEREERENCE THEN REAM. 000" DEEPER Wil (R .2 REMER

Results: Specimen No.fdfé Hole #1

Surface Finish, AA b0 Bluing Pin Rollout

Protrusion, in. T i . ‘

Perpendicularity, .001 in./gage length

Longitudinal , Transverse ‘v
flush Gage Reading, in. R0 - 7%,
Capacitance Gage Reading: 37/ ;,4 436

Air Gage Readings (.0001 in.)

1] --...Angular_Positjon.._ . i
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
.'_m:om_z%_., o |_o . |., o |. @ |_a | _.a l_o 1 a
o #2 | © (._C . o ._ e_|.o_.|..@oe_| .0 |__&_ ]
S - T PR N S S P ol Q |..O__ Q A
44 2 a _{—.a_ 1. s N T - R - Ny S
48 0 e, o__l_.o _\__0 (o) & . =
Hole #2
Surface Finish, AA 22 Bluing Pin Rollout "
Protrusion, in. Wiki-} v ’

Perpendicularity, .00l in./gage length
Longitudinal Qo%é,ﬁ;g Transverse ,0& 2//vCH ,
Flush Gage Reading, ‘in. Vo228 70 !

Capacitance Gage Reading: 2729 iéz £3 .

Air Gage Readings (.0001 in.)

. Angular Position o
e R .
Position 0° 45° 90° 135° 180° 225° 270° 315°
|_Bottom #)__|__O Q 0 Q (o] Qo [ ()
n2_{ o |2 | C_|_..@ N~ 0 _. o 4.2
43 0 o |t g 0. Qo | . e _J_ e
I 0 o o) O o o) ) /3)
£5 0 Q o @ heae_ | 2 < o
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EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable /)ﬂm"mg‘(m,e/;’y OEV//{]’M/J -3°
. I TE =a/
Produce Good Hole Using Following Conditions: M. L MTELLEHLTE CE

Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)
Spindle, rpm 225 Feed: % A0 =05 (M
Cutting Fluid: Srpanar0 Sosvear Depth: nd. Reading /. 288

Modify Good Holes Using Following Conditions:

Tool:  Ggaur 2 Omasx LDriu -Reamer
Spindle, rpm 225 Feed: - 0.8
Cutting Fluid: Szp ppden Sodvear Depth: %W&%
Procedure: _Sir /AeAy AalGées 2 4 TRAMSKELSE LDIRECTZ0l . SCRIKE
= V Vo % 7 P -
EoR aomialAt. JNIERFERENCE THEN KEAM 000 " DEESER wilh (R .2 KewmeR
Results: Specimen No. 2 £¢& T Hole #1
Surface Finish, AA &0 Bluing Pin RO|E%_ &
Protrusion, in, -4
Perpendicularity, .001 in./gage length
Longitudinal .0e// Transverse o reH
Flush Gage Reading, in. 027 273 p i
Capacitance Gage Reading: 42q ;_'74 4o 7?0 '/ }
[
!

Air Gage Readings (.0001 in.)

—— .« -...——Angular_Pos.itjon —8 =
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
{-Bortom #1 _} O } o o |0 o o) S < N VY <
b #2 | O |__0 Te— (4] e lle e 1 o
#3 0. g_t. o . | o | o _|_Q. . |=28] a |
4 405 N CTHQS | O | .G . e __|._.&_ |_o __|
A5 o) (o] @ 1_.o_ .\ ._@ 2 e Q
Hole 12
Surface Finish, AA 240 Bluing Pin Rollout
Protrusion, in, /45 ¥ J
Perpendicularity, .00l in./gage length
Longitudinal go3%v-yTransverse . e n
Flush Gage Reading, in. 028 , s
Capacitance Gage Reading: <./ 445.»,‘.3 2l 8‘:‘/' ,
l

Air Gage Readings (.0001 in.)
Angular Position

— il
Position 0° 45° 90° 135° 180° 225° 270° 315°
|_Bottom A)__| & (o) 2 &) Vs e e =
| ST T i ~..._.O 2 _l_e. 1| . . O Lo Jd L
_ 13 o | .o | o Tl o o | o 1 o _
#4 o (4 & . & [e) O o
15 [®) [ O IR G ) C
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EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable /Ogggf‘dz'mg‘“ggg‘[ y DEZ(& 7oA = 3“

M,v. TwrerFERENCE
Omark Drill Reamer (TLD204OAR1-5)

— ‘- 2

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot dril'; Group 1,

Spindle, rpm 2?28 Feed:

Cutting Fluld: S 7000880 Socwvenr Depth: (Ind. Reading) /, 74

Modify Good Holes Using Following Conditions:

Tool: _ Geawe 2 OmAacx DRt - ReEAmer
Spindle, rpm 7 2 & Feed: W___z)_ﬁ:{zzl____
Cutting Fluid: Sz1p npafn Sodcscar Depth: Ind. Reading /. /80

o ———
U

Procedure: Ser sdeay = RAMSUELSE LIRECTN, , SCALEE
g‘,‘c ‘Q‘ﬂ C!ﬂﬂ‘ ec s (T Z2eal mﬂgc (Ll :6:'aﬂ:§ (Y- 7474 eam'g‘r‘/
! > g VALE. = ‘26“‘ d‘?ﬁaﬂ OLE
LR aomealAt JNTERLEKENCE THEN REAM.__ 000" DEEPUR Wit (R .2 REAMER

Results: Specimen No. £C 3T Hole #1
Surface Finish, AA 7 Bluing Pin Rollout
Protrusion, in. O 4/'1 K y
Perpendicularity, .001 in./gage length |
Longitudinal _o __ Transverse .o g ?
Flush Gage Reading, in. 023
Capacitance Gage Reading: ¥/ Q _?‘é’s" ER 707, [

Air Gage Readings (.0001 in.)
-—Angular_Position . __._ _ .. —

! Axia‘l‘m.

| Position 0° 45° 90° 135° 180° 225° 270° 315°

jBottom #1 [ =04 | oo =25 | -a.S . =2 85 |2k =0T ]

b #2 | =0 SO S oS |2t oS oS e s 1=

3 o l_ o | . Q @ _J_.e_ .. e .l o |
44 jo) @ |~ | .o | . o | <o | _ o ]
45 Q o Q (o . o .. Q | _©_ )

Hole #2

Surface Finish, AA 20 3~ Bluing Pin Rollou% 4

Protrusion, in. /5
Perpendicularity, .001 in./gaqe length

Longitudinal -Qa:j"/"!:’é: Transverse o §4 /oy
Flush Gage Reading, ‘in, & 3 e 70_{"‘, _ :
Capacitance Gage Reading: 427 :"-J;'_‘i'.' J

Air Gage Rcadings (.0001 in.)
A_rlg_g_ljar Position o

[ Axial

Position 0° 45° 90° 135° 180° 225° 270° 315°

|_Bottom #)__| =25} =08 | 2.3 ) Q0 (=) -0 | =37
} .2 G U~ YN (R (- 2 R Ak = T Y~
#3 o - I -2 N B 3 42
) A |+=2.5 |+ 851+ 14 0.8 142.5 o [o)
ﬂS —D.S '-0'5 TN "y _,_.',_-_g-.:'“i "‘013 —J") -O't-
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EFFECTS OF HOLE QUALITY

-

Test Series ___Z Quality Variable /)aggd:'mg“éﬂgz[ y 0[—‘45&5 [7¢p) = O

M. TWrekFenea/ce

Produce Good Hole Usi"ﬂ.jollowing Conditions:

Tools: 42 Centerdrill; 19764 in. pilot drill; Group 1, Omark Drill Reamer (TLD20LOAR1-S)
Spindle, rpm 224 Feed: fﬁgﬂa ~D.5 (int L
Cutting Fluid: S 7240880 Sacvenrsr Depth: nd. Reading ST 3

Modify Good Holes Using Following Conditions:

Tool:  _(aeous 2 OmAacx D&t - Reanek
Spindle, rpm P & Feed: 2 O SIS - -
Cutting Fluid: 4 q AL Depth: ilnd. Reading . /80

b7 o Vo 3 ’

Procedure:

. = D 7 7 7 IWrI0%
778 ] Y . " - v & 2 )_M‘EA
Results: Specimen No. C2._ L Hole #1
Surface Finish, AA 20 Bluing Pin Rollout
Protrusion, in. oA R ¥

Perpendicularity, .001 in./gage length

Longitudinal oi";«zw Transverse o§ ;-'/,:'1; =
Frush Gage Reading, in. 029 . en !
Capacitance Gage Reading: S 4’45;,- NV = S

Air Gage Readings (.0001 in.)

. ....Angular_Positjon ____ . __ . e S
i Axial
| Position 0° 45° 90° 135° 180° 225% | 270° 315¢
~Battom ¢l | O | o | @ | @ |9 j_.o | <2 1 o
2 [~es |Fas (maeil =g | =ces [m o |-as TTEe s
— 3} O | . e o) R EEE SN SR (SIS P
24 Q|4 |25 |+ 5. [+ 5 [ ). < .o
5 1l e o) o l_o . _o 1€ | _ o 1 o |
Hole #2
Surface Finish, AA 20 Bluing Pin Rollout
Protrusion, in, e/ 5% \} !

Perpendicularity, .001 in./gage length

Longitudinal 9n/'sz2w Transverse ¢4/ / #Ch

Flush Gage Rcading, in. O o7 70;;
Capacitance Gage Reading: P IRR %0’ (85 2
Air Gage Readings (.0001 in.)
. ___ .. _ __Angular Position 2 =
" Axial
Position 0° 45° 90¢ 135° 180° 225° 270° 315°
| Bottom #1__| - |=/ | -/ ] —/ -/
#2.] o | __@_ |2 |2 | .o | .¥_ 2. 4.2
Jo——td . 2 o .| 9 @ o - DU VS [ N R
fh 2 ) P! B, ) 2 3 2
. ls o,._ _____‘.:'_,___ ;.) l) ______ s_&‘v.‘.._. L) L) J
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EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable PEKEEA:’Q!QM&&!T y Dﬁ—‘ug oA = 30

Min., THNTERFERENCE

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in, pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)

Spindle, rpm 224 Feed: = Wy

Cutting Fluid: S 7020880 Sosvenr Depth: nd. Reading !, 755

Modify Good Holes Using Following Conditions:

Tool:  _Ggowp 2 Omacx DRl -ReameR

Spindle, rpm Y= Feed: - 0.4
Cutting Fluid: SIalNALD SoLvear Depth: ilnd. Readingg /. /RO

Procedure: Ser //eAp AalGiLE 6 LTRAMSVERSE LDIRECTIA, ;. SCRIRE.
& ) ey < L% i P
’ N 77 7 =
L . Q % R. 2 Reame R
Results: Specimen No. S£42 E Hole #1
Surface Finish, AA /% Bluing Pin Rollout
Protrusion, in. /G 4 V

Perpendicularity, .001 in./gage length

Longitudinal .0o///4ciy Transverse .o&o//m
Flush Gage Reading, in. 28 78
Capacitance Gage Reading: 29 3y

L 707 l

P TR PRI 52 A LA 1o g

On ~{

Air Gage Readings (.0001 in.)

e o

——— e .. .-....Angular_Pos.itijon . e
Axial i
Position 0° 45° 90° 135° 180° 225° 270° 315° {
j-Bortom #1 |=0.5 |=2.5 (=28 |-0.§ |-0.5 |=¢.&5 |=0.5 |-0.5
#2__[—0.% | =0. 5 |20.8 _|=0. 8 _|-o.S5_ |-0:5 |-¢.5. 1 =0%
£3._. o o Y- N S B = J S o N Q <
dh | —0. 2 Q a.l|l.o . .| .a_|_O Q_ 1l =0%
45 o a 2 Q._ 1 O QO o) o
Hole #2
Surface Finish, AA 20 Bluing Pin Rollout
Protrusion, in. /42 Y )
Perpendicularity, .001 in./gage length 9
Longitudinal , Ner Transverse .po 3 J o '
Fiush'Gage Reading,” in. 028 2r 2 . 107, !
Capacitance Gage Reading: CER §2“ §$26

Air Gage Readings (.0001 in.)
Angular Position

bA-O-x.li a.l -t b B Aa
Position 0° 45° 90° 135° 180° 225° 270° 315°
._BD.LLQ(U..#.]._~ —o's :QLS -a‘s = S’ 'ODS. _005 -‘O.S "C.S
o #2 | o |l o | R2_|_Q@..|. @ Q. o J_o_
£3 2|l .o |. ¢ . O 1.9 .. | J QO
L) o] for (o] Q e Q Q o
49 (o) o) 0 (o) a.__1L_2 o ()




EFFECTS OF HOLE QUALITY

Test Series Z Quality variable /)ﬂt_”ﬁd:'élcmﬂglf y 05&45 IZoa) — 3“

Produce Good Hole Using Following Conditions: M/A/.___&er-ch—la—a/Cé'
Tools: #2 Centerdrill; 19/64 in, pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-S)

Spindle, rpm KX Feed: Cﬁﬁdﬁa D9 [t
Cutting Fluld: Srypanafd Saivenrsr Depth: nd. Reading (2SS

Modify Good Holes Using Following Conditions:
Tool:  _Menuey 2 Omagx LRt -ReAanmek

Spindle, rpm 22 - Feed: - 7.8
Cutting Fluid: Sy ppafn Saisreacr Depth: ilnd. Reading; /. /82 i

Procedure: S o yy” oz ) CSCA
- P D . ) ;
’ — : 1 |
" k ) »
L£oR_aomuniAe INTERFERENCE THEN KEAOA 060 " DEEPER Wil GR.L AGWER
Results: Specimen No. S4 &8 Hole #1
Surface Finish, AA 2 Bluing Pin Rollout
Protrusion, in. /<0 v \‘

Perpendicularity, .001 in./gage length
Longitudinal __ o  Transverse .0§S /S c¥ , ‘

Flush Gage Reading, in. el By 4 s e ,
Capacitance Gage Reading: 44D 44 424

Air Gage Readings (.0001 in.)

— .o m-—.-Angular_Pos.itjon.._ — — i
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315° i
{_Mm_ﬂ__. o .ol o 1.2 K e o B !
o #2 | © |._a.. Q. Q N - U IO S < JU
. 3 || | _ Q. -3 o-CA TS 2 Q
44 2 Q Q. |..e .| L. L | |2 i
§9 o o) S QL 2 %) ») D)
Hole #2

Surface Finish, AA 2 p Bluing Pin Rollout \L
v

Protrusion, in. WX -2
Perpendicularity, .001 in./gage length

Longitudinal g "~ Transverse .g& <" o, -
Flush Gage Reading,” in. 030 E o
Capacitance Gage Reading: —a 3=y §2o 70 7»)

Air Gage Readings (.0001 in.)
Angular Position

Axial E
Position 0° 45° 90° 135° 180° 225° 270° 315°
_Botton £l __|__a 2 - z -
#g_ 0_- N I . _..-.r"-...- — “ e - __.._.._1 _—a.i-.—-
13 (2] e (D) 2 e ' N s )
4 o) yol I > o) & = ot
£5 2 & o S, DU S IS x o
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EFFECTS OF HOLE QUALITY

Test Series Va Quality Variable /) - VLAR i
MAX. Invrérrenenvce

Produce Good Hole lsing Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR!-5)

Spindle, rpm 326 Feed: -8.51Fm
Cutting Fluidi S7oppaxp Soevewr Depth: “find. Reading) _/, 7 /) <

Modify Good Holes Using Following Conditions:
Tool: (7 2 act  DRrel REAMEeR

LA ERS 26 (Cag
Spindle, rpm 225 Feed: .Z(GM_—_-L%&L____
Cutting Fluid: Sz7ona400 Sos ccai Depth: {Ind. Reading) _/, £/0
Procedure: __ G =7 ~€Ad ANGLE 3' car TRANSVERSE NIKECTHn s SAIRLE

> - 2R 405 VRS S/A'G
s:sl‘ ‘Q' , -i': A Q(‘Q o0 C”:ﬂ “: S ACK I ,,Ez L “ eE !Zi'ZC' 25.!“ ’g:_ﬂ:ﬁl-d
Results: Specimen No. 55 e/ /1 Hole #1
Surface Finish, AA D d Bluing Pin Rollout
Protrusion, in. 253 v v
Perpendicularity, .00l in./gage length
Longitudinal ¢ Transverse €& 3/ .
Fiush Gage Reading, 'in. 022 .-
Capacitance Gage Reading: -l -/’,,:, gw ’ 70%

Air Gage Readings (.0001 in.)

S ce e .—-Angulac_Posit jon. —
Axial
Position 0° 45° 90° 135° 180° 225° | 270° 315°
——— |- et B = N .
B JBattom #1 | ©& Y~ N~ S R 2 a | _o o
AL = #2 o |0l |2 |2 |2, 2 ] —
£3 0 V- B - F -3 £ ]
4 2 O i S o= IO I . m— c
45 —1
Hole #2
Surface Finish, AA 20 Bluing Pin Rollout
Protrusion, in. V2t RS v ¥
Perpendicularity, .001 in./gage length , g
Longitudinal ,océi',-»-:Transverse AL ) A s
Flush Gage Reading, 4n. 029 e 607
Capacitance Gage Reading: 402, }I;,'o 51 °
Air Gage Readings (.0001 in.)
e Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
{_Bottom #)__| 2 2 =2 - 4 3 o
A a0 R TN : TN DU T N _‘:.._.__.5-__.
£3 S e | (e ] S 1.
gh Hac )+ a5 oS |+, 1208 |10S |1 S5 11085
£5 o) A 2 | = Q Q o o
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EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable &-‘ﬁeg/‘,d“ Ve ARIEY 0;4///;;70,‘/ i 3“

MAx. Lrvrérrerenvce

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/6h in. pilot drill; Group 1, Omark Drill Reamer (TLD20LOAR1-5)

Spindle, rpm 225 Feed: Lmn) -06.5 /P

Cutting Fluid:  S7.004m80 Soere~r Depth: (Ind. Reading) /2,
Modify Good Holes Using Following Conditions:
Tool: [/ emS, 26 Cagank  LEiil REAMER
Spindle, rpm 22 ¢ Feed: lédéﬂ Ry 5_’){&1
Cutting Fluid: S70DAARD S;‘ CEANL Depth: Ind. Reading YLV e
Procedure: < = a2 s 1 N/ ¢ SR/ B2
- AN Ve & YNNG
9, » » Puglipe—" ) )
7] . ar , - » = Arte s

Results: Specimen No. £ 287 Hole #1

Surface Finish, AA 14 Bluing Pin Roliout

Protrusion, in. X L7 "

e
Perpendicularity, .001 in./gage length _
Longitudinal .p¢y /. Transverse 068 o -

Flush Gage Reading, in. O3 352
Capacitance Gage Reading: P32y~ 357 7570’

Air Gage Readings (.0001 in.)

. e e —.-Angular_Positjon. —
i‘ Axial
| Position 0° 45° 90° 135° 180° 225° 270° 315°
'r_——*——. - ———— 3 ———— cew ® cusim———— S
jBattom A1 | ¢ | 2 _|_e |__e_|_°2 o_. o o
Fy—p2>_ 02 | o | 0. | ¢ |_a_ | @ _|. .| o ] o
£3._ 1 _ = =— ol i LAl 1. _o.
g4 o far) Q .0 o) o Q] o |
45 = Nl o =
Hole #2
Surface Finish, AA 32X Bluing Pin Rollout 1’
Protrusion, in. L 295 4 v

Perpendicularity, .00} in./gage length |
Longitudinal.oz 3/ - Transverse ,. ST
Flush Gage Reading, in. A

Capacitance Gage Reading: 26 3322 707,

Air Gage Readings (.0001 in.)
Angular Position —

 Axial i
Position 0° 45° 90° 135° 180° 225° 270° 315°
|_Bottom #)__|__2 I, ) = o [ L C
—_—#2_ | Q.| 2 - G I PR T IS 1 SR T (- S
43 7 e || o 1 e I e =
#4 0 Q o & F 2 P g
#5 -
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EFFECTS OF HOLE QUALITY

Test Series y4 Quality Variable i
IAX. ZrvrerFerence

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in, pilot drill; Group 1, Omark Drill Reamer (TLD20LOAR1-5)

Spindle, rpm 325 Feed: L) -0C.5 1P
Cutting Fluld: S7opn488 Socves'r Depth: (Ind. Reading) /. ‘7/.4"
Modify Good Holes Using Following Conditions:
Tool: _(/wnERS; 26 g AL DR/l REAMER
Spindle, rpm 22 ¢ Feed: ((Aala oy %é&l
Cutting Fluid: Szpnn440 Sa‘ CEMT Depth: Ind. Reading 1. 810
Procedure: SNEr MEAD ANGLE 3 (& TRANSVERSE NILECT o, SCAIRLE

e LOCATION, PoSiTron TABLE i/ TRAASVERIE QIXECTHN J5NG

; : - {

SAHALLOW Y 080" THEN Co Sink Wit UNDERSIZE DRUL ~REAZER !

Results: Specimen No. £ C T Hole #1 §
Surface Finish, AA 22 Bluing Pin Rollout §
Protrusion, in. 2.9 2 v v ¥
Perpendicularity, .001 in./gage length ]

Llongitudinal @@ _ Transverse , 653 ;r.
Flush Gage Reading, in. V027 7o ‘
Capacitance Gage Reading: 40 ‘{gg ' 4

i
Air Gage Readings (.0001 in.) t
- —-e.—.—.Angulac _Positjon.
Axial
Position 0° 45° 90° 135° 180° 225° 270° S5 f
i - .
Bottom #1 2 j(.e. | o o ) o) 2
FAf—E 12 | o | o &t |[def |2 _|icem e 1=
£3_|._@ o) bl 2Rl o | o
i a | 0 |_a (.. | e | a_|_a | o ’
48 I
)
Hole #2
Surface Finish, AA 32 Bluing Pin Rollout
Protrusion, in, 248 ¥ }

Perpendicularity, .001 in./gage length
Longitudinal oo Transverse

Flush Gage Reading, in, ,Qaq , /A
Capacitance Gage Reading: O ;;1905' &o% '

Air Gage Readings (.0001 in.)
Angular Position

T Axiat ™ —j
Position 0° 45° 90° 135° 180° 225° 270° 315°
|_Bottom #1 2 2 o o o) o) ) Q
#2 Q|2 e |2 _|___@Q._ Q 1. 0O o _.
£3 o |l.e. . |l.o .| O_|. 0. . | _—_O. (o) o
44 < o ) o (@) 9 o <
#5
Vo fre 258"
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EFFECTS OF WOLE QuALity

Test Serles f Quality Variable Z’)C‘ﬂﬂf.ﬂ:dts VAARLLY ait"dd Zon - 3“

AX. Lrvrenrerence

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in, pilot drill; Group 1, Omark Drill Recamer (TLD20LOAR!-5)

Spindle, rpm 226 Feed: Aan) - &. S 1AM
Cutting Fluldt  S7.004A0 Soerenr Depth: (ind. Reading) _/, 7,2
Modify Goud Holes Using Following Condlitions:

Tool: 27 d Fia

Spindle, rpm 32 < Feed: / Sl
Cutting Fluld: Szana4&0 oy l.’édﬁz Depth: ilnd Rcadinq) /. €
Procedure: YErX zz;aa da!ﬁ lﬁ 7 car IZﬂanC&SC a“a cra_é )35““:

u ' V - TK
Results: Specimen No. §ALCT Hole #1
Surface Finish, AA 2.8 Bluing Pin Rollout,
Protrusion, in. 229 v ¥
Perpendicularity, .001 Tn /gage length |
Longitudinal .en i_/ﬂ;,,Transverse 0gs, o
Flush Gage Reading, In. O 25 i !
Capacitance Gage Reading: KA 3‘22 70% !
1
I
Air Gage Readings (.00u! in.)
i o Angulac_Posit jon. - -
Axial
Pasition 0° 45° 90° 135" 180 225° 270°¢ 315°
r___- - = - _—— ———— —_ - mormw -
1% _ﬂg.mm_u_ c | @ |. L |.e_|. © | & |_¢ i
S E2_ | 2 |deilias ldod (Fon tas Heos Had
S - S S Yo o & O o | a2 ] o |
' Q@ | Q2 |..2 & N -~ B N .~ S W~ R
L5 s ) EE ) L I -
Hole #2
Surface Finish, AA 10 Bluing Pin Rollout
Protrusion, In. LG Y
Perpendicularity, .00! in./gage length '
Lonqiludlnal gl oo Transverse o2 . 0 e
Flush Gage Reading, in, on = N r
Capacitance Gage Reading: YON 052 4

Air Gage Readings (.0001 in.)
Angular Position o

Axial T T
Position 0° 45° 90° 135° 180° 225° 270° 315°
|_Bottom #)__|_C el Il Yol o () 9 Q
dgl o |l o |_a | o | || € | ©@
13 (] Aol Lol 0 e |0 @ .
i o) L i o L Q & c
g5 -, b = —
7/’ T
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EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable v -
MAx. Lrvrerrerence

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/6hL in. pilot drill; Group !, Omark Drill Reamer (TLD204OAR1-5)

Spindle, rpm 3225 Feed: ; 2 P 2
Cutting Fluld:  S7oponams Socrewr Depth: ilnd. Readingyi /. /<
Modify Good Holes Using Foallowing Conditions:
Tool: (/a1 0Em 34 2E arank DRitl REARAMER ]
Spindle, rpm 22 C: Feec: _/f,g“a -0 %éf&l
Cutting Fluld: S7,nn400 Soc weENT Depth: Ind. Reading Y -¥i7)
Procedure: VDET MHEAD ANGLE 3 ca/ TRANSVERSE NILECTIo0n, SSAILL
. P TABL o ARV RSE. DIRECTIN PG
Le ¢ N 2 : — DRl FREAM LodE
. hH . . !’“‘ - &ﬂﬂ:a!-'(
Results: Specimen No. 4-£ (£ Hole #1
Surface Finish, AA N4 Bluing Pin Rollout
Protrusion, in. 235 y

Perpendicularity, .001 in./gage length ,

Longitudinal ~ Transverse .ot& s 3% ar ey &
Flush Gage Reading, In. O 26 \ I
Capacitance Gage Reading: 230 20 759,

Air Gage Readings (.0001 in.)

e e e o —.Angulac_Posit.jon .. —
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
3 L Bottom #1_| © | .0 |_eo |_e o | o |_=o z
PAY -t 42 f+o0 | 2 |_oo o | o {+l |+ 1+ 1
_ M | o |l -0 |. .o | .a. o |.e_|_o | o _|
g4 Por) <@ o L@ .o |—_Q__ ..o | _Q ]
£9 ope. e -, I SR
Hole #2
Surface Finish, AA RS Bluinyg Pin Rollout
Protrusion, in. o ol ¢

Perpendicularity, .001 in./gage length
Longitudinal o Transverse 787 ...

Flush Gage Reading, in. L02% 75

Capacitance Gage Reading: 370 1

o
00

Air Gage Readings (.0001 in.)
Angular Posilion

——— e

AxialT
Position 0° 45° 90° 135° 180° 225° 270° 315°
| Bottom #)__|_ o o o o [2) o o o
“", Tz K] a.. 2 a Qe Q. SO « 2 D » S
- #3 g 1..@: . .@ |G|t e s halo ) 2
44 o 2] o) o Q o Q Q
45 | or4e e | > |
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EFFECTS OF HOLE QUALITY

Test Series ya Quality Variable /5, Ui °
IAX. Lrv7crFERENCE

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in, pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)

Spindle, rpm 325 Feed: g, Q- 0.51F
Cutting Fluid:  S7oppanp Sacvenr Depth: ilnd. Reading) /.78
Modify Good Holes Using Following Conditions: |
Tool: LIRS 26 Ongask DRitl REAMER
Spindle, rpm 22 C- Feed: (#GZZ oy Sié"m
Cutting Fluidt Sz 2nnA00 Sos weals Depth: (Ind. Reading L. &L
Procedure: < = ¢ 3 3 . Y
D, » P AN YT, SeV

b

Results: Specimen No. SC 2 P Hole #1 i
Surface Finish, AA 34 Bluing Pin Rollout b
Protrusion, in. 2o N 4
Perpendicularity, .001 in./gage length ] f

Longitudinal oc2/ccTransverse .24 07 ,pc e i
Flush Gage Reading, in. DICCECES Y24 _ g
Capacitance Gage Reading: ks 75 g% R

£
Air Gage Readings (.0001 in.) i
-_— ee e —..-Angulac_Positjon. '
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
?——_——.__... ORI SE —— e -
A {Battom 41} & e | e | o | O | o @) Q
Y —= 12 hev | o || oo ea e
3 Q 2 .2 | Q.| . & _ |—&._. 2 Q
A4 o (&) o |.. o .| .. o o | .o |
48 - .
Hole #2
Surface Finish, AA 2L Bluing Pin Rollout
Protrusion, in, .279 i ‘
Perpendicularity, .001 in./gage length ’

Longitudinal __ = Transverse .o &< Gt |
Flush Gage Reading, in. ' At |
Capacitance Gage Reading: ; ;é gs; 7L)- o

Air Gage Readings (.0001 in.)
Angular Position

m‘—-A-s;Ai- al ————b -
Position 0° 45° 90° 135° 180° 225° 270° 315°

| Bottom #) __|_ O ot Q e O Q Q &
e #2_ 1 c |—Q e O NN R S S S S
g £3 “ i) N & 2 e . ]...C Q fo) g

#4 0 Q fol Io) a y7) o Z

45

Vi s
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EFFECTS OF HOLE QUALITY

Test Series ya Quality Variable - Ui -

e TERFERENCE
Produce Good Hole Using Following Conditions: MAax. L i
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD2040AR1-5)

Spindle, rpm 325 Feed: - 0.51FPm1
Cutting Fluld:  $7000480 Socrenr Depth: ilnd. Reading) ) 7/ &
Modify Good Holes Using Following Conditions:
Tool: e
Spindle, rpm 22 < Feed: _slaan -0 SIAM
Cutting Fluid: Srpnpag0 Sos weas Depth: [ind. Reading) _ 4/, 8/0
Procedure: WS ‘ = 24 | 3
Vs LY
" s » - e—’z
Results: Specimen No. §CGC T Hole #1
Surface Finish, AA 22 Bluing Pin Rollout
Protrusion, in. 24 2 ¥ 4
Perpendicularity, .001 in./gage length
Longitudinal ,ppcfrrcs Transverse | AL
Flush uage Reading, in. 029 o
Capacitance Gage Reading: 38/ 7,%‘: 70 /0
Air Gage Readings (.0001 in.)
r—a s ——-—- —.—Angular_Pos.it.jon
Axia’
Position 0° 45° 90° 135° 180° 225° 270° 3lse
f =l =] = e -
{Bottom #1 | O |..L2._]_& o 0 o 4 c
oo 2 | o0 |.C. | .0._|_© Ol | _o. (<]
#3_1._ 2 o .o _|. e | _a__|_ @ < =)
£ o o o S o~ S [N -~ B (Y - S <) (=]
45
Hole #2
Surface Finish, AA 3¢ Bluing Pin Rollout
Protrusion, in, ¢80 $ \]/
Perpendicularity, .001 in./gage length '
Longitudinal g2 ey Transverse g2, ares
Flush Gage Reading, in. 027 . 374 . |
Capacitance Gage Reading: /0. 388 JcY%, |
!
Air Gage Readings (.0001 in.)
R -~ Angular Position
Axlial
Position 0° 45° 90° 135° 180° 225° 270° 315°
j—Bottom #) & ¢ o 4 4 e o
#2 B Z 2 S <) o) o . \__0. . _|.20 iy~ 2]
23 . |0 |.a | 0.0 . _|-© Q Q
#4 2 Q ) 2 ) 2 Q (4]
#5
9////'»\: /( - ’
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EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable é)c. RLENDIC VAR Y. ngagg - 3"

Produce Good Hole Using Following Conditions:

AX. Lrv7erRFERENCE

Tools:

Spindle, rpm
Cutting Fluid:

#2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR!-5)

2295

Feed:

Modify Good Holes Using Following Conditions:

Tool:

Spindle, rpm
Cutting Fluid:

/7

c  Oagart Pl REAMER

Depth:

z'{ng) -¢. 51
Jus VU 55

Ind. Reading)

2 2 <.

Feed:

Procedure: <

Results:

Surface Finish, AA

Protrusion, in, |
Perpendicularity, .001 in./gage length
e JTransverse

Longitudinal .oa;:K m

5 Depth:

.

23

LIAMD =0 .5.LEM

(Tnd. Reading)

Bluing Pin Rollout

R 4

Flush Gage Reading, in. D20 .
Capacitance Gage Reading: 450 )]3/7Ca go%.
Air Gage Readings (.0001 in.)
— . .-Angulacr_Positjon. —
Axial
| Position 0° 45° 90° 135° 180° 225° 270¢ 315°
Ir-—_-’——‘-. - TR —te e+ - — —— crw e s e s | ———— - e | - — .
j-Botton 41 el . ¢ |l a |l-.o_ 0@ | - e o
e W -0 - S e = N N = AN (' B (S
SN ;S T S R S B Qs Y- R - S S R~ S
44 Q /] Q R T < R ISR N BN <R RN < S
LY I R U B _
Hole #2
Surface Finish, AA Jo Bluing Pin Rollout
Protrusion, in. L 248 ¥ ‘«
Perpendicularity, .001 in./gage length ) ‘
Longitudinal gg%/icr Transverse .afio/ v
Flush Gage Reading, in. Ky 90 ‘90‘,/
Capacitance Gage Reading: LR j¢7 o ‘
‘
Air Gage Readings (.0001 in.)
..... .. Angular Position 5
r_Axial . 3
Position 0° 45° 90° 1356° 180° 225° 270 315
| _Bottom #). __|__© Q Q Q o Q o @)
b2} e | _o |l o | o | .« | .4 -0 .
#3 o |[Lo. |]..Q0. | e _|].. 6 |0 | £ 4 Q.
L] o (@) Q o) Q o) Qa <
45 - o s
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EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable L - °
MAax. Ir~vrerrerence

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)
Spindle, rpm 325 Feed: - .5 1P

Cutting Fluid: S7opnaxsd Sosvewr Depth: ilnd. Reading) [/, 7/ &

ey & el00

Modify Good Holes Using Following Conditions:

Tool:  (/iperSi126 Oagank Dl REAMER
Spindle, rpm 22 ¢ Feed: S .
Cutting Fluid: Szrannako Sos wear Depth: ilnd. Readingi ] 87 O (367 0 i
Procedure: 5 EL AMEAD ANGLE 3 (& TRANSYERSE NILECTRY, YO
Lose LoCAT oM, PoSuiTian TARLE i/ TRAMSKERSE JIRECTUN JSING
CENTERING MiCRe SCaPE il SPINOIE — ORI FREAM Mote
. ” ’ ; i R
Results: Specimen No. iCS'& Hole #1
Surface Finish, AA 2 Bluing Pin Rollout
Protrusion, in. y 2 32 ¢ *

Perpendicularity, .001 in./gage length

Longitudinal e b{"uf-;,; Transverse 058/ /s

Flush Gage Reading, "in. o024 - !
Capacitance Gage Reading: e %ﬂg TEY '|
Air_Gage Readings (.0001 in.) !
e e —Angular_Position.
' Axial
' Position 0° 45° 90° 135° 180° 225° 270° 315°
— |- - =
_ {Bottom #1 | o }|..a._ 1) 2 2 o o .
Aageal==__"pa | % | @ gl m a1 oy N g
#3_1|._2 [=) SO T 2 2 2
4 o o (@] Ceed | Vi o) e
48
Hole #2
Surface Finish, AA .5~ Bluing Pin Rollout
Protrusion, in. 240 X} "
Perpendicularity, .001 in./gage length ]
Longitudinal g/ nCa/Transverse ..9:5'1’4,-'.-~-~ 5
Flush Gage Reading, in, 0% 5
Capacitance Gage Reading: w27 i’,‘.%, ~Js
g - J
Air Gage Readings (0001 in.)
.. Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
. | _Bottom #1 o] 2 Q o) o ) ) =
Y +=—__#2 | o |0 o) SN S I -
43 Q |--9..]..¢ R T P S [ o 0. |
gh |- 0 0 v, Q d 2 _o- [
£5
68 '. 7




EFFECTS OF HOLE QUALITY

Test Series Z Quality Variable pc.ﬂcg,kd“ VLARTY 0;;//,;774,\/ = 3"
NMAX. TrvrerrFerRenvce

—

Produce Good Hole Using Following Conditions:

Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)
Spindle, rpm 32325 Feed: 4,0 - 0.5 1M
Cucting Fluid: 5 : T Depth: (ind. Reading) /.7 '

Modify Good Holes Using Following Conditions:

Tool: ~_f/  ZE 2484 DRl REAMER
Spindle, rpm 22 < Feed: /app 0. S E°M
Cutting Fluld: Szonpnas Sos wvewns Depth: {ind. Reading) _ 4 £/0
Procedure: Z ? : ¢ V7

) ‘ ‘ — ol Pt — 7 ‘/ /f 4'

- " s <z S ) ’ -

7} o p &3 ? - C”K

Results: Specimen No. 5 4 /C T Hole #1

S

Surface Finish, AA

Protrusion, in.
Perpendicularity, .001 in./gage length
Longitudinal ,004/

26

e o9

%/ wcsr Transverse ,p ¢ 2/

Flush Gage Reading, in. WO 232 2.8 [
Capacitance Gage Reading: 390/ 2y ey ;
Air Gage Readings (.0001 in.)
. e ee—....Angulac_Positjon -
’ Axial
| Position 0° 45° 90° 135° 180° 225° 270° 315°
pI——— ) [ M| - .
~, {Battom fi | Q. e_|..e. | @ o o o
2N e f2__} & SRS |- TR S |- SRS DU/ SN IR = N I~ N =
#3 o _ | .0 ] .. v L o & <
4 /o) o_. Q@ |.. @ | ..Q_ _ oo 1 _ o
45 S
Hole #2
Surface Finish, AA Y1 Bluing Pin Rollout
Protrusion, in. _ 279 .
Perpendicularity, .001 in./gage length ;
Longitudinal o004 -u--Transverse .c¢7 - ne
Flush Gage Reading, ‘in. LT SoY7
Capacitance Gage Reading: &9 2 ‘;:;;fé ‘)
Air Gage Readings (.000! in.)
Angular Position
AxialT
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom. #1__ ) 7 o ) o) —— N
Pey—t g2 | I T TR P R -
h £3 0 0. ]..0 @ 2 I <N RS & o)
#4 Vi o Q Q Q o J )
#5
oos r
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INSPECTION SHEETS FOR TEST SERIES 8 - BARRELLING
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MANUFACTURING REPORT: TAPERED HOLES

Test Series 8 Quality Variable ﬂg;e&dcgﬂﬂgﬁ 400;;2
Specimen No. P //FR el IN. INTERFERIVCE

Hole Manufacturing Conditions and Procedur?:)T EA, v Ghgop
S 700
IMMM[_MMM_
£ 7 Deprmw or .S/ Aose Braores * 72"
Spindle, rpm eed: W-T-YARLL 4
Cutting Fluid: _De§ Depth: (Ind. Reading) /6O
— ~—Hole #1
Surface Finish, AA 565 Bluing Pin Rollout
Protrusion, id. /&l .
Perpendicularity, .001 in.7in. e R
Longitudinal , gg | Transverse o 7] -

Exit Burr Height, in.

Flush Gage Reading, in. 7/0 R
Capacitance Gage Reading , 35 7 . F

Air Gage Readings (.0001 in.) ,
Anqular Position

Axial
Position 0° 45° 90° 180° 225° 270° | 315°
gottom #1 | 7.0 |F.0 | &0 L0 (WO (fo 3.0
12 12.0 12.0 1¢.£ (40 3.0 Y < YCO
#3 Yol £.2 1 ¢.o ﬂgg.g 2.0 140 W 2
b0 lpgs 122 |-F0 6.0 1501820
#5 2.0 /0 /.5~ 2.0 Vy s~ Yy 0
- Hole #2
Surface Finish, AA 55 Bluing Pin Rollout
Protrusion, in. Vi .
Perpendicularity, .001 in./in. r ‘l
Longitudinal ro0C A Transverse ,6'03 c.— L e
Flush Gage Reading, in. - / o
Capacitance Gage Reading _, Z zz 1> g
Exit Burr Height, in. -
Air Gage Readings (,0001 in,) '
Angular Position
Axial
Position 0° L5° 90° 180° 225° 270° | 315°

Bottom #1_1)3.0 |/3.0 /3.0 Wi 2.¢ |/ 020

#2144 O 1 jst0 YH O 4.0 I/ [¥ 0 [y O

VZ)
#3 1/p. d 130y |lg0 | 5.0 7.0
7 % Qa DRV "5‘4 ‘E.a 201

5 Yo 0 /g0 100 ltg.s" o 101 8.0
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MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality Variable //ue&g&ﬂqgg éoag;ﬁ
Specimen No. | IN. INTERFERFVCE

Hole M facturi Conditi dP d g
anufac urnng- onditions and Proce ur?,“)ngcg E-Fﬂ/‘f TN Ggg_pp

o <

<£7 Deprn _or .SRS Aose Bmoins = /a”

Spindle, rpm ['{ Feed: L0000/ /PR
Cutting Fluid: DRY Depth: (Ind. Reading) (/6O
Hole #1
Surface Finish, AA 17 Bluing Pin Rollout

Protrusion, in, wr¥i

Perpendicularity, .001 in./in.

Longitudinal ¢ d Transverse , @ Ok
Flush Gage Reading, in. o 2 %
Capacitance Gage Reading , 24/4 JO
Exit Burr Height, in. T

Air Gage Readings (.0001 in.) ,.
Angular Position

Axial
Position 0° 45° 90° 180° 226° 270° | 315°
sottom #1 2.0 V/4 ¢ Jo.0 \fe.o ([P (/-©
#2 Y1.0 \pd (Jo | 95 /o0 (Lo [[[O
e
5. a i 2 : 4 . ¢
#5 9.0 120 2.0 13 Lo 6.0 7 ¢
Hole #2
Surface Finish, AA {0 Bluing Pin Rollout
Protrusion, in. /YA
Perpendicularity, .001 in./in. e
Longitudinal __ 9  Transverse ,Op2 ',..Js.!’:h‘:
Flush Gage Reading, in. . O% s k"
Capacitance Gage Reading L3¢ 2 - ;

Exit Burr Height, in.

Air Gage Readings (.0001 in.) (Eah=.
Angular Position

A
;:rEi

Axial
Position 0° Ls° 90° 180° 225° 270° 316°
Bottom #1 |/ /e 0 e o g e Vo W
#2 0.0 /¢ /0. /lc 0 Voo /o /go
6- 0

-

[ 2 g
73 "3 Tt o | SO0l LplsSo 1620
#4 . L o2 Ik A7) Q9 1/ &
51 .0 20135 | %o .0

35




MANUFACTURING REPORT: TAPERED HOLES

Test Series 8 Quality Variable //NEEAQEE‘HQQ éaagg)
Specimen No. 2/ ¢~ . INTERFERIVCE

Hole Manufacturing Conditions and Procedur?:)T /3 v _GRovw
- 100
o @
72 Deprn o T 1. 278"
Spmdle, rpm Feed: W-T-YARAL ¢
Cutting Fluid: _DRjy ODepth: (Ind. Reading) /40
o — Hole #1
Surface Finish, AA &S Bluing Pin Rollout
P . . . 3 . LY .
rotrusion, in wrx” e l'&'

Perpendicularity, .001 in./in.

Longitudinal zCQl Transverse .0 0/5 : .
Flush Gage Reading, in. 7 ,)ﬁ‘é T a~
Capacitance Gage Readmg - J0Y — 3
Exit Burr Height, in. e "*‘t’“ﬁ

Air Gage Readings (.0001 in.)
Angqular Position ]

Axial
Position 0° | 45° |90° |180° | 225° | 270° | 315°
Bottom #1 V2- 0 /. C 20 Y0 |20 oo Y~
2 2.0 L s e |70 lp.0 pe
#3195 e 5" o 1[0 4O - 198
2.0 | g, S12.0 125 lap )QO A
#5 lpa.0 U4 @ 1720 /3.0 yo CARVLAe)
Hole #2
Surface Finish, AA [ Bluing Pin Rollout
Protrusion, in. Wi

Perpendicularity, .001 in./in.
Longitudinal ,g¢/8” Transverse , @02
Flush Gage Reading, in. . O ' 4/
Capacitance Gage Reading AN Y ;S ’
Exit Burr Height, in. i .

Air Gage Readings (.0001 in.)

Angular Position o Bedu

Axial
Position 0° 4s° 90° 180° 225° 270° | 315°

Bottom #1 W/ f e /A8 Ye.0 |[20 (/o . g
#2_ Y.y e 2.~ Vo0 112.0 118 . 5
a0
3

#3_Yo.0 £2.0 | 2.5 (/). Q0 | 3519 0
A 1 Y 1 G0 195 9‘0 .5 [ 6.
s 1so |[s¢ |— 1 &8s /5.0 1/3. 0 /0
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MANUFACTURING REPORT: TAPERED HOLES

Test Series 8 Quality Variable ”2!:5&1&“5(&& 402‘;}
Specimen No. 2022 a’_ V. INTERFERVVCE

o e T e

Hole Manufacturing Conditions and Procedur?“:.)T e 17 GRovp
o Y 7- D, 2T, o 3 was K }zu
Spindle, rpm Feed: .00/ /PR
Cutting Fluid: _Dey Depth: (Ind. Reading) //go
-~ Hole #1
Surface Finish, AA AL Bluing Pin Rollout
Protrusion, in, . /
Perpendicularity, .001 in./in,. S ara
Longitudinal ;gp2§ Transverse /S =
Flush Gage Reading, in. ‘ 00/) |
Capacitance Gage Reading E 2 Z Z b
Exit Burr Height, in. ' b
Air Gage Readings (.0001 in.) gl‘._
Anqular Position K
Axial
Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 g'é/ Ho 4o 3 0 3’0 g0 _15.0
s |80 | Cp |0 18.0 (&0 L.
N1 0140 14 1125120 lrolb0
#h 5.0 L.s= 120 3. - & |-, & 2 57
#5 Lo 12 1720 1s.0 120 150 b ¢
_dole #2
Surface Finish, AA e ¢ Bluing Pin Rollout

Protrusion, in. i
Perpendicularity, .001 in./in,

Llongitudinal O _Transverse , p0f o/
Flush Gage Reading, in. . OO0 - -50/7

Capacitance Gage Reading e 243

Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angular Position

-

Axial

Position 0° | 45° 90° [180° | 225° | 270° | 315°

pottom #1_| 4.0 | 5.5 Y.0 5SS 120 135
12| sslco 7.0 4[/ g 5.0 f-; 7]
313 é S-S T4 1/ L L
7k —-g_ 0 F30 110 1-40 s X7)
fs 160 130 lapl20 135 lgo 142
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MANUFACTURING REPORT: TAPERED HOLES

Test Series 8 Quality Variable ”“6&!&‘“1&6 4oagg2
Specimen No. 392 7T IN. INTERFERIVCE

Hole Manufacturing Conditions and Procedur?:)Tdﬂ:‘ gmd wWirn GRove
- 190,
Z_Keamre, raco Boarws Bap dro Mais oo Taucn QuDiA.

k7 Dgprm _or SRS : /a’

o
Spindle, rpm Feed: 00/(S /PR

Cutting Fluid: _Dey

Depth: (Ind. Reading) //go

Bluing Pin Rollout

- Hole #1
Surface Finish, AA S
Protrusion, in. ¥/

Perpendicularity, .001 in./in.
Longitudinal , ¢ Transverse , (

[}
Capacitance Gage Reading , /92 i
Exit Burr Height, in.

Flush Gage Reading, in. 00/ ;0"/7 ~~'-,hs

[
AR

. wm b
Air Gage Readings (.0001 in,) - '« =--* "®Z
Anqular Position
Axial

Position 0° 45° 90° 180° 2265° 270° 315°
Bottom #1 /.0 YZ2.0 |[Yg [J0.0 (fte [2-O |/2.O

#2 2.0 (.o 130 120 ljoo /-0 14d-C

#3_a.g /1.0 /2.0 (.8 | ¢0 /[_%__/L_s‘_"__
#h oo | Fo L0 (20 |60 | & CNE)

#5 | — T e /40D /f/.d e

_Hole #2
Surface Finish, AA A Bluing Pin Rollout
Protrusion, in. _, //2

Perpendicularity, .00! in./in. e h‘;
Longitudinal ,091$ Transverse ,Q¢?7. T U
Flush Gage Reading, in. ., 00 A _j/ s Eﬁ
Capacitance Gage Reading . 2J52- —}‘; ! N ‘1:..‘;:
Exit Burr Height, in. s
"‘f v

Air Gage Readings (.0001 in.) Coenb e

Angular Position -
Axial

Position 0° 45° | 90° [180° [ 225° | 270° | 315°
Bottom #1 /1O /-0 Y2.0 /.o (/O 3.0 |/3.O
#2_1/ 0 /L_L_%o 2.0 llp-Q /3.0 /30
3 19.0 19.¢2 N |20 g /0. 06 /[ 02
m1L.01eo S 130 [4I 120 20
5 1C.0 STy bl 135 130 (3.0
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MANUFACTURING REPORT: TAPERED HOLES

Test Series 8 Quality Variable ”“Ead!&ﬂéleﬁ 6005;)
Specimen No. gdd 7 V. INTERFERIVCE

Hole Hanufacturmg Condttnons and Procedur? 7A £, rn GRove
b/ D ATH_O A i:7a”
Spindle, rpm Feed: 00/S /PR
Cutting Fluid: _Dey Depth: (Ind. Reading) //4O
Hole #1
Surface Finish, AA 0 Bluing Pin Rollout
Protrusion, in. _
Perpendicularity, .001 in./in.
Longitudinal _gp / Transverse . v(7/
Flush Gage Reading, in. .+ ©® .;3’:,.'
Capacitance Gage Reading X 22 &-’

Exit Burr Height, in.

Air Gage Readings (.0001 in,) =mssin.
Angular Position

Axial
Position 0° 45° 90° 186° 225° 270° 315°

Bottom #1 2 1.0 165 |as |45 148 |45
#2 {$0 | 5.0 7:0’ 3.0 1850 150 1$-0
#3 4(‘ j,( \?15 i 0 /' S" .ZLO ‘/'r
th | @ +a2.0 /.5’ 3.5 |-4ho 3.0 |22
£5 18 0 § C Q- 20 120 14 L0

Hole #2
Surface Finish, AA 60 Blying Pin Rollout
Protrusion, in. /24
Perpendicularity, .001 in./in.

Longitudinal Q‘( Transverse ,w

Flush Gage Readlng, in. . 39%

Capacitance Gage Reading e éa

Exit Burr Height, in,

Air Gage Readings (.0001 in.)
Angular Position

r

Axial

Position 0° | 45° 90° 180° | 225° | 270° | 315°

Bottom #1 |2.Q |40 %0 |3 8 %{g S5 13.0
#2 14 s 1 S0 160 lsop 146.016.0 [ &0
B 12 2o la.o [a, 1.5 140 13,4~
th La.po 1-3.0 a0 7.5 =, () % Y]
15 10 140 a8 | 5 2.0 |/ e S
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MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality Variable ﬂg;gﬁdg&“‘mg éaggg)
Specimen No. M. INTERFERVCE

Hole Manufacturing Conditions and Proccdur?:)Tdﬂg E’M wire Glove
- '

£ 7 Deprmw or SRS Y s /2
Spindle, rpm Feed: 2001 /PR
Cutting Fluid: DRy Depth: (Ind. Reading) / /4O
~ ~Hole #1
Surface Finish, AA 5 S Bluing Pin Rollout

Protrusion, in. '/ZZ —
Perpendicularity, .00 in./in. RPN

longitudinal _ ) Transverse (0
Flush Gage Reading, in. Y74 O’/p .- -":}‘»,' !
Capacitance Gage Reading 204 £ ‘ ‘: N |
e ;

Exit Burr Height, in.

Air Cage Readings (.0001 in,)"
Angular Position

Axial "
Position 0° 45° | 90° 180° 225° | 270° | 315° b
Bottom #1 V2.0 /.S \iro lo \No U4S /o E

82 2.0 /. @ o2 liad '/g 0 1/20 .5~ i
:3 %l) v 0 o () ¥/ %-g g.)cg ;
. .0 12 p . &, i

#5 Vs, g—%.o 2.0 /9’-5 7390 — /2.0
i

Bluing Pin Rollout

Surface Finish, AA ﬁ’ﬂ
o rfp""

Protrusion, in. 12
Perpendicularity, .001 in./in.

Longitudinal Q Transverse (2
Flush Gage Reading, in. ' @ Jé | %
Capacitance Gage Reading _, 2 ﬂé LO et -
Exit Burr Height, in. "'"E':
Air Gage Readings (.0001 in.,)* ~ W
Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° | 315°
g
Bottom 41 Y20 /2.0 |/2 0 /o5 |fod YOS W2
2 1//o g5 1.0 /o0 (/40 /0.5 |/ O
B 120 190 g0 [0 (€0 (20270
T T s (%0 1co Faog 40 12.0
. s lyo 1320 [T 130 140 13.70 14.2
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MANUFACTURING REPORT: TAPERED HOLES

Test Series 8 Quality Varlable ”2‘-6&&&“5(&& Gagggl
Specimen No. :‘a‘ca IN. INTERIERIVCE

Hole Manufacturing Conditlions and Procedure(s:)T r TN "
- 4
N D or SRS AloseLaoini t /2"

Spindle, rpm Feed: L0000/ /PR

Cutting Fluid: _QpRy’ Depth: (Ind. Reading) /g0
= Hole #1

Surface Finish, AA 70 Bluing Pin Rollout

Protrusion, iIn, 4 00

Perpendicularity, .001 ia./ i1, D
Longitudinal ) TP, e % £ FEE LY

Flush Gage Reading, in. .. ¢? ‘t’/ u- e

Capacitance Gage Reading LA 2\" g |-

Exit Burr Height, In. i

-

Alr_Gage Readings (.0001 in.) &g
Anqular Position '

Axial

Position 0° Ls° 90° 180° 225° 270° 315°

Botgom 41 /40 W.C fo.o L0 VW2c /o y/a-
£ 1ysf € YL e 1o 1 Q0 o Ue oo
3130190 | &Ko ls.0ollo 1920 90
Y ol e lz2elaoled [ L@
#5 | — Lol ¢ UY-ec 113 ¢ Jd.0 /&l

Hole #2

Surface Finish, AA .
Protrusion, in. . //é

Perpendicularity, .001 in./in. -
Longitudinal ,Q‘Fl Transverse , go/ S N
g, in. s ‘é

T

Flush Gage Readin WATAR 3 T Ty
Capacitance Gage Reading 2/5 25/ -
Exit Burr Helight, in. |
N
Air Gage Readings (.0001 in.) = -~ | o
Angular Position I .
Axial
Position 0° 4s° 90° 180° 225° 270° | 315°
Bottom 11 I/ Q0 )10 Y10 190 Ya.c |[2.0 1[0 0
gz L 0 !50 %() /2.0 /J.g [c.
190 190 [0 o 12.0 g g0 |
1] 2 120 ‘f% L0 17 S 3 :
s Yo | — 4o 1/[301l— | — )
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MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality Variable h%&mwg_ﬁ_
Specimen No. o IA. INTERFERYVCE

Hole Manufacturing Conditions and Procedure&:)w

4 D oFr . 54 . ,l”
Spindle, rpm Feed: 001 1PR
Cutting Fluid: _Dey Depth: (Ind. Reading) _/ /40O

Hole #1
Surface Finish, AA Bluing Pin Rollout
Protrusion, in. . /]9
Perpendicularity, .001 in./in, [ T
Longitudinal ,gcy Transverse ‘2 'hi!'

Flush Gage Reading, in. , 0o/ / :
Capacitance Gage Reading /&7 YA -4 - Hl-'dl-
Exit Burr Height, in. - n E:

Air Gage Readings (.0001 in.)
Anqular Position

Axial
Position 0° 45° 90° 180° 226° 270° 315°

Bottom #1 | fR.0 |/¥0 (/3.0 1130 (/)2 /2.0 /2.0

0
#2_1J2.0 /40 |20 |20 %.0 /O 1)z 0
B oV o 1o . 0 : 4_4_

2.0 |lgnld2

-
NN
DR

12 0o 90 z
B s ol — [ — — V4o 11—

’ 3

Hole #2
Surface Finish, AA b6 o Bluing Pin Rollout
Protrusion, in. /20
Perpendicularity, .001 in./in.

Llongitudinal ,gg/ Transverse .00/5~ g
Flush Gage Reading, in. . 0O/ a/ ,_‘_,am
Capacitance Gage Reading _, JD2 v 4 e
Exit Burr Height, in, . A

e .."""“Qh'

Air Gage Readings (.0001 in.) - g‘
Angular Position .

Copeee

Axial
Position 0° y5° 90° 180° 225° 270° | 315°

2/ 0 14320 Y1 0 ¥

Bottom #1 [/5. O Y0 2.0 N.0 W2 S VYp. 0 /2.0
, ) N/ IRV

7.0

£ 0

14 e 1 g 0

3 lg s 17 018 0 Lo & %.2
LRI R

# UY3.g LC O
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MANUFACTURING REPORT:

TAPERED HOLES
Test Series 8 Quality Variable

! /&%&mugm_m&_
Specimen No. Ec 2L T I . INTERFERYVCE

Hole Manufacturing Conditions and Procedure(s:)rdggg &fﬁd Wi GRove
/96

-4 4
4

o £ 7 Drprm or .S8S 1.2 /8
Spindle, rpm Feed: 00/5 (PR
Depth: (Ind. Reading) /g0

Cutting Fluid: DRY

—

-  Hole #1
Surface Finish, AA €S Bluing Pin Rollout

Protrusion, in. , //2 b
Perpendicular.tv, .001 in./In. ;

Longitudinal , oo/ Transverse , @27/ ‘/ : i
Flush Gage Reading, in, . 00 A 2O e h -
Capacitance Gage Reading 228 o ‘&?
Exit Burr Height, in. P

Air Gage Readings (.0001} in.) !
Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 /2.8 /7S~ | /2. /6"(:” o .o |/2C
#2_ 2.0 1)L~ 1Ja.0 &S |98 Yo /i C
#3 %” 7.0 2.0 - .0 &0 . £
P 12 5" (s 16O Lo lyg |20
P5 s [— | — 750 i¥@ (2.0 (L2 §
Hola #2
Surface Finish, AA o Bluing Pin Rollout
Protrusion, in. EY =
Perpendicularity, .001 in./in. _ .
Longitudinal .oy Transverse . 023 o :
Flush Gage Reading, in. .00/ / o
Capacitance Gage Reading /7P 7ﬂ o )
Exit Burr Height, in. | )

Air Gage Readings (.0001 in.)
Angular Position

Axial

Position 0° | 45° [90° |180° | 225° | 270° | 315°

Bottom #1 //5’1 26 Ja.o o Voo 2.0 /2.¢C
#2_1s2.5 112,00 1720 o 120 g e /2.0 )
73 172, (2. S 1/42.0 %_5_’ §.¢ o S M. C
P o s 18 jas 7.0 118 160190
#5 [— [— Voo (/150 | —5 0
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MANUFACTURING REPORT: TAPERED HOLES

Test Series _ & Quality Variable &%41/4}5 (oowp)
Specimen.No. FEQLE ATAX /WTeRrFERENCE

Hole Manufacturing Conditions and Procedures: 7JA4pge AXzdm Sro. Hoir
Leep Bogiwe TTha WroHower . 100°, Move Eccrnrece ToToucw

/ Ao / P2

(- X7}
a2 Lia osocs oA D, “ s o '
Spindle, rpm 35— ([C Feed: . 00/S /P8
Cutting Fluid: DRy Depth: (Ind. Reading) /g2

Hole #1
Surface Finish, AA [o] Bluing Pin Rollout
Protrusion, in. s WD ]
Perpendicularity, .00! in./in. r t m‘
Longitudinal MTransverse . el v -
Flush Gage Reading, in. -0 Ll
Capacitance Gage Reading _, 23 ¢~ 25 /0 .o ,.L."ﬁ‘
Exit Burr Height, in. oad e
Air Gage Readings (.0001 in.) ks
Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° | 315°
Bottom #1 | 2.0 | .S~ |).0 0 257 2.5
#2 (o0 | 8 L0 12,0 |28 ~ -
i 3 1pe 110 140 2.0 (2.8 U 1. 0
AT 30 T1e 1) (2.0 1.0 [1.&
B30 138 13.0 3.0 (3, 0 3.0
Hole #2
Surface Finish, AA o) Bluing Pin Rollout
Protrusion, in. 229

Perpendicularity, .001 in./in, r : -
Longitudinal &9 Transverse ~daé L ¢
Flush Gage Reading, in. [o¥o) g {) = =
Capacitance Gage Reading _, 2.2/ 3'\ o

Exit Burr Height, in. B ' ,;_a«
Air Gage Readings (.0001 in.)l
Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° | 318°
Bottom #1 Keif R F Xy 2.5° (¢ 2.5
12 120 |20 12:.0 2.0 (2.0 O
#3 | /.S . ﬁ_m 2.0
A4 1.0 . r- 1N . L8 /. 0
#5 31& Li 'r_ j-o Jl‘ J‘S

w

1




MANUFACTURING REPORT: TAPERED HOLES

Test Series & Quality Variable Aoce QZME(. LING (oova)

Specimen No. &3 2 € 7= ATAX [w); £R FERENCE
Hole Manufacturing Conditions and Procedures: fdpcg,?:4ﬁ 5[0 ﬂi(
£ V/ Mo 100"
£ A, o4 D, 0 % l/ .
Spindle, rpm Feed: ,00/ S /pg
Cutting Fluid: Dey Depth: (ind. Reading) ,¢2S
Hole #1
Surface Finish, AA 5§~ O Bluing Pin Rollout

Protrusion, in. ,—;3 el

Perpt.ndlcularuty, OOI in./in,

longitudinal m ZTransverse ,QO[_
Flush Gage Reading, in. (#
Capacitance Gage Reading IzD
Exit Burr Height, in.

Air Gage Readings (.0001 in.) = . .= et
Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° 315°

Bottom #1 2" 120 |20 a0 __,_20 2.0
i e g = =
)
.0 ,ZgQ

#3 'Lf 4.( Il% ! a 1: A‘
#l‘ J'Q ' @ o jL‘ 2
75 2.0 0 3.0 130 RO
Hole #2
Surface Finish, AA ~ Bluing Pin Rollout
Protrusion, in. '
Perpendicularity, .001 in./in. d g
Longitudinal ,M Transverse , 00 J= ' b
Flush Gage Reading, in :
Capacitance Gage Reading 20/& = 1
Exit Burr Height, in. t
Air Gage Readings (.0001 in.) %% r
Angular Position
Axial
Position 0° 4s5° 90° 180° 225° 270° | 315°
Bottom #1 20 = 2'5‘ J_._e 2.‘2 2:"2 ::S-— ;I{
Z; o }g LS 11T 148 .
S 2.0 1o ts 2.0 A0
#l‘ » 9 r [} D a /lo I.D
'ﬂs 3'0 3JD ?aa 310 '\r 310 3‘(
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MANUFACTURING REPORT: TAPERED HOLES

Test Series & Quality Variable Aoce BARPRELLING (oova)

specimen No. SB/CH ATAX /WTERFERENCE
Hole Manufacturing Conditions and Procedures: TAPER 2(4,., Sra Mosk
FEED ﬁa‘gdg g'gg /gg Moge 100 Aleve Eccanreee Talowcy
£ A -] D, - us s @~
Spindle, rpm s [0 Feed: L.00/S 1R
Cutting Fluid: DRy Depth: (Ind. Reading) /¢S
Hole #1
Surface Finish, AA 5 Bluing Pin Rollout
Protrusion, in. .2%.&' . -
Perpendicularity, .001 in./in. PR
Longitudinal _Q Transverse OQ/ I PR
Flush Gage Recading, in. (o) 20"/0 . tl
Capacitance Gage Reading /8 S
Exit Burr Height, in. -
L.. . r“
Air Gage Readings {.0001 in.) T ‘
Anqular Position
Axial
Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 | 3.8 |3.§ |3 2y | 2.5 1 3 L34
#2_1 3 3 3 2 2 J 3
313 3 &S | Ly (125 |3
A28 |25 (2 |/ 1] 12 [2x
#5 2. £ 1;{ A4S 0 S Ay 2

_ —— Hole #2

Surface Finish, AA 55
Protrusion, in. LRIO
Perpendicularity, .00l in./in. ' .

Longitudinal .008 Transverse .OO[ | !
Flush Gage Reading, in. (o) 7/ . !
Capacitance Gage Reading LY% 20 /s
Exit Burr Height, in. ';

Bluing Pin Rollout

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 | 3 3 3 3 3? 3 i
#2_ 1 3 3 K} 2S5 | 2.5 3
3 13f [ 2.8512§ | &8 [& 12y 2.4
ol 2 > | & K WANERE 3 2
#5 | 1 / [ ! l 1 /L
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MANUFACTURING REPORT: TAPERED HOLES

Test Series 8 Quality Variable Vad-YV 4 844’_&&'41 /NG (oova_)
Specimen No. Sesch ATAX fwree reREAMCE

Hole Manufacturing Conditions and Procedures: Japep AZAr Srp. Aok

y/ Ao 100" £ a o
£Ao¢ 7-) D, Py v 14 ,}aln.
Spindle, rpm vt o] Feed: Y-y
Cutting Fluid: Dey Depth: (ind. Reading) /¢85
Hole #1
Surface Finish, AA YA Bluing Pin Rollout
Protrusion, in, 2/
. q A= o oo !
Perpendicularity, .001 in./in. o
tongitudinal __ @ Transverse .002 \\- '

Flush Gage Reading, in. [oTo ¥ 1 ZSW‘ )
Capacitance Gage Reading 223 T a ..‘i

Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angqular Position

Axial
Position 0° L45° 90° 180° 225° 270° 315°
Bottom #1 | 28 | 2 28 |3y |38y |25 |35
f2_| 2 LS 2 3 LS 3 s.,\’
#3 | LS / / 2 3 2. 5
TN .1/ 2.y Y 2
A5 1Ls 148 148 11§ |2 2 L
_ Hole #2
Surface Finish, AA ¢S Bluing Pin Rollout
Protrusion, in. 238
Perpendicularity, .00l in./in, !
Longitudinal ,0008 Transverse _O -_.l... o
Flush Gage Reading, in. 002 2074/ N -

Capacitance Gage Reading 252, b

Exit Burr Height, in.

Air Gage Readings {.0001 in.) .
Angular Position

Axial
Position 0° | 45° |90° [180° | 225° | 270° | 315°
Bottom #1 3y 3 3 3 3 J 3
#2 3 2y |8 (2.8 1240 |2 |25 |
#3 2.y 2- y 2 2 2.8 Sl |
By | 2 Ly 1S L lL4us | & z
i | o J.8 {3l ¥ 3.5 & KA
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MANUFACTURING REPORT: TAPERED HOLES

Test Series & Quality Variable Aoce 84@_&541 NG (oova)

Specimen No. SEZC R ATAX /wreR reRE/MCE
Hole Manufacturing Conditions and Procedures: JRApeR Ardrn Srp. Mocr
Fe y/ Ao, /100" £ ~ o
£ Ao o D, of, = rus = /4 ’~
Spindle, rpm B /L O Feed: LOO/S 1PR
Cutting Fluid: Dry ODepth: (ind. Reading) ,¢p2s5
Hole #1
v Surface Finish, AA __ £ O Bluing Pin Rollout
* Protrusion, in. 29
v Perpendicularity, .001 in./in. '
Longitudinal,@Q /4 Transverse L.%Q'Z_{
/ Flush Gage Reading, in. < o228 -
Capacitance Gage Reading 23¢9 ,Z«S ()

Exit Burr Height, in.

Air Gage Readings (.0001 in.) | ,
Angular Position

Axial !
Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 A=, o 2.y | 2 S 2.5
2 | [/ S [ O 2y |2y (2.8 [3.¢
31 0 LS | [/ 12z 2 |28 |2
TR > /s 2 |25 25 |45
vl lasl2s iz 2.5 |28 |3
Hole #2
Surface Finish, AA Cul”) Bluing Pin Rollout

Pirotrusion, in. . 226 . .
Perpendicularity, .001 in./in. s
longitudinal _ O Transverse ., 0008 1 -
Flush Gage Reading, in. ¥, 0@ /4& P
1%

Capacitance Gage Reading 227
Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angular Position

Axial

Position 0° 45° 90° 180° 225° 270° | 315°

Bottom #1 | L 6% |2, [dp (2.6 12,0 2,571 2.8
iR g0 3.0 |10 /2 12,0 ;:s’ s
#3 Z. 5' 4 A.q . 0 hall [} 6 j 4
L W) Le /15 10-3 -.?r - 3
5130 130 [Jo 3.0 13.0 (3.0 |30

85
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MANUFACTURING REPORT: TAPERED HOLES

Test Series & Quality Variable Aoce 34&5’41 /NG (oova)

Specimen No. 3 Z?_Zi ATAX /RTeER FERECE
Hole Manufacturing Conditions and Procedures: pocp,?gwﬁ Sro. Howr
Feep Bogioc TBraa re Mose 100" Meve Lccanrere Talowey
oA £ Ao¢ -] D ) 42 us < /p '~
Spindle, rpm  <act=dw 0 Feed: LO0O0/S /PR
Cutting Fluid: DRy Depth: {Ind. Reading) /¢S5
— Hole #1
Surface Finish, AA S Bluing Pin Rollout
Protrusion, in. . 2‘ 59 .
Perpendicularity, .001 in./in. s

gt
3
{5

Flush Gage Reading, in.

Llongitudinal ,gpof$ Transverse 'SZQl LA o,
G0/ 35”/’ k- |

Capacitance Gage Reading _, 2 &4/A ‘ -
Exit Burr Height, in. : '-f,“'
O i
Air Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° | 315°
Bottom #1 '/“5' . 0O | 2. 5, 3.0 125 |20
#2 i - Ila IID .7.0 ;A( als ‘.4
zz o 2 Ig 20 L. 12,0 Lé
llo 14 T’b L .szD l‘
75 0 .3'5 2.0 ) ?.2 2.0 2.0
_ Hole #2
Surface Finish, AA S G Bluing Pin Rollout
Protrusion, in. J¥2
Perpendicularity, .001 in./in. N
Longitudinal 090 § Transverse _ 3
Flush Gage Reading, in. e 0024 s " 20N
Capacitance Gage Reading 227 '30% '!v" e
Exit Burr Height, in. I -Gl
T e
Air Gage Readings (.0001 in.) -
Angular Position
Axial
Position 0° Lg° 90° 180° 225° 270° | 315°
Bottom #‘ “‘s 2.2 200 20; Jir M 2‘;:.
#2 ,z.ﬁ . X .LQ___?_S;L__.L% LO
#3 1L yaw- VL /1. Q : L 1. $
AL yf o.{; I-é & I/ h@ L0
i 45 120 5. (28 3.4 (3. 2.8 2.4

O YT R Ve



MANUFACTURING REPORT: TAPERED HOLES

Test Series & Quality Variable fHoce BApRELLING (owa)
Specimen No. 2 P 3T ATAX [7TERFEREACE

Hole Manufacturing Conditions and Procedures: 7apgp Acdr Srp. Mok
Ff{a &Q“gc Uﬁg /Q& Hoger S00 Move Lecrnrese Tolowcy

crpoce Boa D, of, i wus s Vo '™
Spindle, rpm _ 8v&4& Feed: . 00/S5 /PR
Cutting Fluid: DRy Depth: {Ind. Reading) ¢S
= Hole #1

Surface Finish, AA 4 0 Bluing Pin Rollout
Protrusion, in. y'ry
Perpendicularity, .001 in./in. = I ‘

Longitudinal ,p@ [ Transverse _ (D ST &
Flush Gage Reading, in. ] S’)'(J ol PR
Capacitance Gage Reading ) f

Exit Burr Height, in. —- 3

Air Gage Readings (.0001 in.) = %
Angqular Position

Axial
Position 0° 45° 90° 180° 225° 270° 315°
pottom #1 | 2,0 |2 @ /S )" (1S 120 | 2.0
f2 1y 1105 1p0 |0 ()2 ). L
#3 1/, 8% 14, D | .0 L% L
140 | O _._a$7__._a i L O
75 13. 0 Y- O 12 2.0 R mg i P g
o Hole #2
Surface Finish, AA S 1 Bluing Pin Rollout

Protrusion, in.. n‘ & &
Perpendicularity, .001 in./in.

Longitudinal ,pof Transverse @ g : g‘
R/

~ = g
$:
-
Flush Gage Reading, in. .
Capacitance Gage Reading

Exit Burr Height, in.

B - . H b
rt
&

f
Air Gage Readings (.0001 1 S
Angular Position

Axial
Position 0° 45° 90° 180° 225°

Bottom #1 | 2¢O y 4.0 22‘ 2.0
S 1.8 [ 10 1128 |8

#3 1/ )4 'l,g ’
#h "t—l"_%_- .j A L

5 12, J12.8 8o 2.8 |45

e
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MANUFACTURING REPORT:

TAPERED HOLES

Test Series & Quality Variable

Specimen No, c‘ (dd t

Hoce BAprRELLING (00 4/&)
ATAX /wreR FeREMCE

Hole Manufacturing Conditions and Procedures: Jamee Acdrr Srp. Hocr
X, y/ Ao /70 £Le Joce

A}
J2) £ o Boa D, I - ws s /PN
Spindle, rpm SR & ] feed: .00/S5 /PR

Cutting Fluid: Dey Depth: (Ind, Reading) ,L¢75
Hole #1

Surface Finish, AA /0 O Bluing Pin Rollout

Protrusion, in. ,Mj

Perpendlculartty. : in./in. R

Longitudinal ,_p_gafTransverse !QQ! .-
PR

Flush Gage Reading, in. ;/
Cepacitance Gage Reading :E%é 3600 Sy
Exit Burr Height, in.
. N
Air Gage Readings {.00C1 in.) - {5
Angqular Position
Axial
Position 0° 45° 90° 180° 225° 270° | 315°
Bottom #1 | £, & | /O ([.Q O 2.0 |30 2.0
i | ,8" | LD o 2.5 2.8 2.5 LS
S LO 0 28 12,0 1.? 5
m o lps 110 (2.0 (2.0 |1 o
#5 13, J.8 1o 12.0 13,5 3.0 13,0
Hole #2
Surface Finish, AA &S Bluing Pin Rollout
Protrusion, in.

Perpendicularity, .001 in./in. -
Longitudinal __ @ Transverse ,00/$ i = .
Flush Gage Reading, in. o2/ 257 # F‘j"’*
Capacitance Gage Reading _2 4 & ’ i

Exit Burr Height, in. S I

Air Gage Readings (.0001 in.)

Angular Position
Axial

Position 0° 45° 90° 180° 225° 270° | 315°
Bottom 41 2,0 . 0 Jﬁ .o lag 20
2 12,0 2.0 . L S |10 (20
#3 1..( 110 /.0 1 .L_L_‘ _u liﬂ
i 12.0 K i~ é L O L2 Lo
#5 o.r J.f ’a 3'5 L?n( 3.3'




MANUFACTURING REPORT: TAPERED HOLES

Test Series &
Specimen No. C

Quality Variable Howe BARRELING ((oow8)
ATAX Jwrek reREMCE

Hole Manufacturing Conditions and Procedures: JRAPpgR Az4r Sro. Mocr

e Y/ Ao /7-Y- 344 Ecepnr. o e
£Ape 04 D, & 1S s /AN
Spindle, rpn € 5 Feed: L00/S5 /PP
Cutting Fluid: Dey Depth: (Ind. Reading) ,¢78
Hole #1
Surface Finish, AA 78" Bluing Pin Rollout
Protrusion, in. 221\ v I

Perpendicularity, .001 in./in.

Longitudinal _Q Transverse .00/
Flush Gage Reading, in. -.003 / '
Capacitance Gage Reading 237 204
Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 3 3 S 3 2.5 3 3 -
#2 | 3 2y 2.8 2 .5 | 3 2
B3 | 2. | 2.3 | 2.3 2 £ 43 |2
#h - 2- 2 2 Vi Z £ 8
Bl 3 2 2 25 25 1.7 3 .
Hole #2
Surface Finish, AA (# Bluing Pin Rollout
Protrusion, in. 2 :
Perpendicularity, .001 in./in. "*
Longitudinal ,00 ¢ Transverse .008§ -
Flush Gage Reading, in. Y-X-X 30’{
Capacitance Gage Reading 2357 E
Exit Burr Height, in. P
Air Gage Readings (.0001 in.) v
Angular Position
Axial
Position 0° 4s° 90° 180° 225° 270° | 315°
Bottom #1 3 3 25 |1+t2.5 | t2. v 13, S |
#2_| 2.8 2.5 |2 $2Z g2.L 128 2.5y
#3 2.8 2.5 12 1/. 5 /.3 b4 P4
#h 1 2 20 2.5 141 .y Vi /]
#5 | /.-& / / / / / /

oy,



MANUFACTURING REPORT: TAPERED HOLES

Test Series & Quality Variable _Hoce 848&’541 /A G Koava)

Specimen No. gait ATAX JwreR FeEREA(CE
Hole Manufacturing Conditions and Procedures: JReep AZarn Sro. Mocr
£Fe& A re Mo 172X 44 Eecrn Joce
D fiocr Boa D, o . ‘U lya gos-
Spindle, rpm Feed: .00/S /PR
Cutting Fluid: Dy Depth: (ind. Reading) ,¢25
- Hole #1
Surface Finish, AA ¢S Bluing Pin Rollout
Protrusion, in, 0
Perpendicularity, .001 in./in. .

Longitudinal _ (9 Transverse 2 .

Flush Gage Reading, in.

y -
Capacitance Gage Readmg : Z‘ 3 ?/D /0 "f.’ k“

Exit Burr Height, in.

Air Gage Readings (.0001 in.) "
Angular Position
Axial
Position 0° 45° 90° 180° 270° 315°

225°
Bottom #! 2.0 ,2.0‘ 2 [’ /'S‘ JL_O__E_G__LQ__

gz 2.0 yARY sz 112 lLﬁﬂ L0 /.s’
3 IAAL_#S Ilp ggs ..5' IAA !A "
— T Y 5 WM O
[ #5 12,0 12, .0 13.0 12.8 (1.
—= Hole #2
Surface Finish, AA S Bluing Pin Rollout
Protrusion, in. ) :
Perpendicularity, .001 in./in. ,
Longitudinal @@ | Transverse , 0804 -
Flush Gage Reading, in. —?é :fi
Capacitance Gage Reading ‘}‘a 3
Exit Burr Height, in. . -
Air Gage Readings (.0001 in.)"
Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° 315°
Bottom l‘ 1'Q 2‘Q 2:0 _zoa 3‘2 ZLQ za
#2 20 |/ [0 1,9 | 1.0 7 3T
#3 I: 140__ : 3 ;ﬁ __A&
’“‘ [ 2 N - ] 0 /] g
Bide (3.0 (1.5 O 2.0 120 |20

Yo




INSPECTION SHEETS FOR TEST SERIES 8 - BELLMOUTHING
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MANUFACTURING REPORT: TAPERED HOLES

Specimen No. Alon). loreereeavcs

Hole Manufacturing Conditions and Procedures: &M“ﬂi Srg//éég
Bote Exrr o Fose Fwo CHANAre FarfAvee iau X

Test Series S Quality Variable _Ercs Al raids

GO’ Cocnree Siuk

Spindle, rpm 440 Feed: L0/ PP
Cutting Fluid: _De Depth: (Ind. Reading)

Hole #1
Surface Finish, AA 2 < Bluing Pin Rollout
Protrusion, in. yZid ; >
Perpendicularity, .00l in./in. Iw

Flush Gage Reading, in. ' 90 X <
Capacitance Gage Reading _2/2 '

Exit Burr Height, in.

Longitudinal . @@l Transverse j A¢ 4 ——
%SA o
.

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 (2.0 |20 /o |50 o |89 |70
#2 2.2 L.a .0 |7 g0 |70 ]
#3 oo @ 3.0 12,0 (0 130 152 |90
th | £ 0 %0 £ 0 20 o Y0 1724
¥ 19 0 |49 120 42 |70 6.2
Hole #2
Surface Finish, AA K e Bluing Pin Rollout
Protrusion, in. /24 ‘
Perpendicularity, .001 in./in. roend
Longitudinal , /7 Transverse 003 ; : - Q\
Flush Gage Reading, in. , 0@ ) A.J" ..
Capacitance Gage Reading 220 Lf.’."/./ ' - w-
Exit Burr Height, in. . Bt o
Air Gage Readings (.0001 in.) . s :3,
Angular Position e
Axial
Position 0° 4s5° 90° 180° 225° 270° 315°
Bottom #1 | Q0 6o 1720 Lo 150 180 190
2 170 120 |£0 gﬁ_ﬁo ¢ 0 192 O
f3 120 % %0 (£ O g o ) O
th 1 O 110 ; %_0__2&0 L0 o
A5 16.0 1a.2 y. 0 X7 e.0 V. :




MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality Variable Kgss AfakrIaids

Specimen No. 32 Afrn). Joreeseesocs

Hole Manufacturing Conditions and Procedures: Pw‘zmsm
Bose Exir orbose Ao CHANFLEL Farlavid ira A

BO° Counree Sak
Spindle, rpm 440 Feed: Y-l S
Cutting Fluid:  PDe s Depth: Tlnd Reading o
Hole #)
Surface Finish, AA a Bluing Pin Rollout
Protrusion, in. / -

Perpendicularity, 001 in./in,

Longitudinal .QQ[ Transverse oQ(L p i" .

Flush Gage Readin o
u waqge Reading, in, __ SR \}“ »

Capacitance Gaqe Rmdmg £ 6 / . syt - .
1 3

Exit Burr Height, in.

Air_Gage Readings (.0001 in.) >
Angular Position
Axial

Position 0° L5° 90° 180° 225° 2707 35°

Bottom #1 (4.0 S ¢ ‘.Q ?Q o ?.0 CQ
149 140 (£d |54 |70 |2 %Q..

B §B fpa 27 ¢4 Mo ho [§0
KA r [ siﬁ_.#&: LQ__&E*

5120 Lo [-2e 120 ¢ @ |7 ¢

Hole #2

Surface Finish, AA Bluing Pin Rollout
Protrusion, in. jlgq

Perpendicularity, .001 [n./in. !
Longitudinal ;ggf Transverse oQOb" .\
Flush Gage Reading, in. ,@0{ T
Capacitance Gage Reading g $ !1 t{3‘/.
Exit Burr Height, in. R “‘b
Air Gage Readings (.0001 in.)

Anqular Position

Axial

Position 0o° L5® 90° 180° 226° 270° 34"

Bottom #1 ‘ Q 5— 0 ? y L0 92 ? 17
2 (20 120 .o lgo 6o (€0 170
3120 2.0 1.0 14, N7 )
ki o 172 4@ —ZZ (3. L2 |12
15 k0 .o 162 2.0 0 15 @ /o
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MANUFACTURING REPORT: TAPERED HOLES

Test Series E Quality Variable _Gres Alarvids

Specimen No. Ao, foTeereeedca

Hole Manufacturing Conditions and Procedures: /2eapuce S7p Sows

Bose Exir orfoce oo CHANFEL Earlavis Wox A
= e Stk
Spindle, rpm 4 L0 Feed: Lo/ /1 FPe
Cutting Fluid: D&, Depth: (Ind. Reading)
Hole #1

Surface Finish, AA 35" Bluing Pin Rollout
Protrusion, in. /2 =
Perpendicularity, .001 in./in. - et

Longitudinal LQ-QL Transverse ,Qaﬂ

Flush Gage Reading, in. L{Of// < 3 Al ‘i--'_;-;_..
Capacitance Gage Reading , i

Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Anqular Position
Axial
Position 0° 4s° 90° 180° 225° 270° | 315°
Bottom #1 : [0.d |£.0 rS9 20 |g2 |70
12 10 .o o | Ho |20 (&4 |90
#3 120 lb.0o (.0 (220 20 {0 |/)0
L) /. 0 ; 0 S0 |20
170 lre (40 120 14 130 40
Hole #2
Surface Finish, AA 28 Bluing Pin Rollout
Protrusion, in. /20 R
Perpendicularity, .001 in./in. “F -
Longitudinal _ ()  Transverse ,_zg# ~-_...___
Flush Gage Reading, in. %3%
Capacitance Gage Reading - ,.,,...-
Exit Burr Height, in, .55- e
Air Gage Readings (.0001 in.) Y] y
Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° 1 315°
Bottom #1_|&.0 9 (.0 ‘.Q . 0 [Lp A
gz ZQ ?lo j'ﬂa ?.ﬂ y _‘_‘a
3 o [} goe ¥ e} L — -
Al 1.3_ 5.0 g /.03 g % :
A cu%‘- T AVAER? #9_

94
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MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality Variable _ Sres Afouraiuds
Specimen No. I7 % L2 Ao, loreereesocs

Hole Manufacturing Conditions and Proccdurcs &W“EE é Q&(

<

EQO° Cousree Sint
Spindle, rpm L L0 Feed: 0008+ FPe
Cutting Fluid: _De Depth: (Ind. Reading)

Hole #1

Surface Finish, AA 17 Bluing Pin Rollout
Protrusion, in. /&S PT
Perpendicularity, .001 in./in. e »

Longitudinal 4d Transverse |, pg/f : g
Flush Gaqge Reading, in, ey s i
Capacitance Gage Reading 195 4

Exit Burr Height, in, i g
. 9
e .

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° h5° 90° 180° 225° 270° | 315°
Bottom #1 20 70 ?0 ?0 80 70 70
170 150 (40 L Q0 |50 129
3 FL02 150 |40 o 5o 1220 1/t d
th Lyp 122 |0 (Lo H.o 2@ | &
ps :40 -Lp !-0 0 P?’ < -310 /0 %
Hole #2
Surface Finish, AA 2 Bluing Pin Rollout
Protrusion, in, /2 L
Perpendicularity, .001 in./in. “
Longitudinal ; Qg { Transverse .ao‘/
Flush Gage Reading, in, g '

Capacitance Gage Reading aal L.\.‘/‘ 10

Exit Burr Height, in.

—I._.-*
Air Gage Readings (.0001 in.) N
Angular Position
Axial
Position 0° Ls° 90° 180° 225° 270° | 315°
Botton #1_|F- 0 é_.ﬁ 40 1lo 0 |20 &0
#2 ;.g 90 (20 Y2 &0 |20 Lo?.l
”3 L L{:j é- é d L
i L0 ra.Q 7_4_?2_ 3%9 X AR
5 150 | 0 @ /o (e¢g (901320
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MANUFACTURING REPORT: TAPERED HOLES

Test Series g Quality Variable Gres Adocerwiuds

Specimen No. M. Joreercecocs

Hole Manufacturing Conditions and Procedures: Feapetcs Srp Aoce
Bose Exr 0F o Lo CHANFLe Fwrfavie Wirn A

_BO° Coumrae Sink

Spindle, rpm &6 60 feed: W-Y-VAL .7
Cutting Fluid: _2De » Depth: (ind. Reading)

Hole #1
Surface Finish, AA 25 Bluing Pin Rollout

Protrusion, in, /Aﬂ
Perpendicularity, .001 in./in.
Longitudinal , Transverse ,

__121__ v
Flush Gage Reading, in. Q0| ‘{L)/Y : U
Capacitance Gage Reading ;i )

Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° L5° 90° 180° 225° 270° 315°
Bottom #1 .50 QLO é /] %0 Y0 ¢ |4 ¢
#2 ?’0 PLQ ?‘Q ?LQ EC K.Q AR
D130 L0 PO (70 40 |20 |oc
th 180 |20 1§52 (3.9 §.0 KL O et
PS5 18 0 FLp O WO ) O $:.9 10O L
Hole #2
Surface Finish, AA , = Bluing Pin Rollout

Protrusion, in. /& 2
Perpendicularity, .00t in./in.

Longitudinal ;Qal Transverse :002|§’

Flush Gage Reading, in.

Capacitance Gage Reading _274 S
Exit Burr Height, in.

Air Gage Readings (.0001 in,)  °
Angular Position

Axial

Position 0° L5° 90° 180° 225° 270° 315°

Bottom #1 | S, 0 4.0 €& |4 &£ 0 |90 |£ 0
n1gZo |20 (20 %,4 4.0 (20 (50
3 130 lFEe l&sn |2 Yo l&n LY
- Q¢ 1&0 L2 2.0 12,0 t2 0
- D150 a0 (6.0 bro0-4p 1/ 2
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MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality Variable Sl AlaraidS
Specimen No, ¥r Ao, foreerseeocs

Hole Manufacturing Conditions and Procedures: &&“‘5 35r9&£

’ C = o y 2
B0° Colunree Sivt
Spindle, rpm P15 Feed: VAL 7 4
Cutting Fluid: Der Depth: (Ind. Reading)

Hole #1
Surface Finish, AA 36 Bluing Pin Rollout

Protrusion, in. /00
Perpendicularity, .001 in./in.
Longitudinal , ¢, Q: Transverse

Flush Gage Reading, in. I »{S‘%
Capacitance Gage Reading 229 )
Exit Burr Height, in. ‘.-'.*ﬂ'\
- -
Air Gage Readings (.0001 in.) AT
Angular Position
Axial
Position o° 45° 180° 225° 270° | 315°

90°

Bottom #1 4.0 70 %0 $.0 2019 9.0 ]0
{0 1£0 |90 20 190 |72 (2.0

IR 0 140 120 3.0 1o [0

i 1Yo $.0 | o 0 1920 lr0 W)

w170 150 120 10y 19 lyo 120

Hole #2

Surface Finish, AA &0 Bluing Pin Rollout

Protrusion, in, 137 ST

Perpendicularity, .00l in./in,

Longitudinal A  Transverse ol /
Flush Gage Reading, in, T,
Capacitance Gage Reading i 2 ? /4

Exit Burr Height, in,

Air Gage Readings (.0001 in.) ws+=
Angular Position

Axial

Position 0° 4s° | 90° 180° 225° 270° | 315°

Bottom #1 ; J ?-() ‘ 0 U [ 2 g, Q
#2_ |1 1P O 2o lya Lo f._ﬂ_
#3 |~ 2 7] O 1%ag lg0 1§72 )
th 17.0 QO 120 lge& 1v0 120 1.0
vl o (40 (o li 5.0 o (3.2




MANUFACTURING REPORT: TAPERED HOLES

Test Series _ &2 Quality Variable _Sges ATacra il
Specimen No, 2&2‘! AMon). /orererreeocs

Hole Manufacturing Conditions and Procedures: &QB“‘E éreé@,{
Bosr Exir orfoss Avo CHANLER Enirlavit Mlan A
60 ° Cousrae Siak

Spindle, rpm P o) Feed:
Cutting Fluid: b2 Ve Depth: {Ind. Reading;

Hole M1
Surface Finish, AA s Bluing Pin Rollout
Protrusion, in. yYF YA
Perpendicularity, 001 in./in. F T ‘t‘ﬁ
e

Longitudinnl/ 202 Transverse ,Qg[
Flush Gage Reading, in. fo -~ v'/\. "@ ~
§

\
Capacitance Gage Reading 28 0 E v

Exit Burr Height, in, P “ R

Air Gage Readings (.0001 in.)
Angular Positicn

[ Axial
Position 0° 45 90" 180° 225° 270° | 315°
|_Battom LA ? Yo, ?l 0 ‘ [7) ia 570 70 5’,
::31_. 7. 3 0.0 |90 {91 sa (g0 ) a
314, ¢ 20 9.0 | o 0
2) T"g?z‘ 2.0 |74 Fea O 2
1o 130 170 {020 10 162
Hole #2
Surface Finish, AA aop Bluing Pin Rollout

Protrusion, in, y/ 44
Perpendicutarity, .001 in./in, Al
Longitudinal .QOQ}_’_ Transverse ‘2 __ﬁ

Flush Goye Reading, in. _ o a
Capacitance Gage Reading S | gl

Exit Burr Height, in,

Air Gage Readings (.000! in.,) =
Angular Position

Axial

Position 0° 4s° 90° 180° 225° 270° | 315°

Bottom #1 ‘{0 ‘7’0 Lﬂ 904 ?0 ‘,0 7«9
n 1dd (L0 gd 1a 9o 170 |ga
31 Q0 2.0 1£0 \lga 90 | O 192
A TH¥e T o CAl7) g 9.9 F/ 0 10
140 @ 40 £.0 /.0 40
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MANUFACTURING REPORT: TAPERED HOLES

Test Series a Quality Variable >
Specimen No. 2P &/3 Ao, foreereecocs

Hole Manufacturing Conditions and Procedures: E&GQKEE §r2/9’a£

<, -
CO0° Cowurres Sivt

Spindle, rpm & 40 Feed:
Cutting Fluid: 2L Depth: (ind. Rcading;

Hole #1
Surface Finish, AA 30 Bluing Pin Rollout
Protrusion, in. ] 28 13
Perpendicularity, .00! in./in. e e
longitudinal , @@/ Transverse 00R . T
Flush Gage Reading, in, -0 7)5/':; f s
Capacitance Gage Reading 0 - ! -
Exit Burr Height, in. ’ RN, 2
.""'"-"q'- ,_4 ’
Air Gage Readings (.000! in.) R
Anqular Position
Axial
Position 0° L5° 90° 180° 225° 270° 315°
Bottom 41 %Q Yo Lo 7.0 Lo (Lo llp
12 12-0 leo (40 1940 120 7(02 £ 0
3 -2 112 .0 ‘.Q 12. 0 | ¢, &0
th 1Y g 20 120 (2. 0120 (1.0 (4.0 |
#5 19.0 o /R4 .02 Q2 2. 0 .42
Hole #2
Surface Finish, AA 3t Bluing Pin Rollout
Protrusion, in. yYER L
Perpendicularity, .001 in./in. TS

Longitudinal gz Transverse , g Q] ——— S0

Flush Gage Reading, in. o/ oo w
- R wlod oyl

...u

Capacitance Gage Reading 2640

Exit Burr Height, in, - w e 0«'-*:_'
Air Gage Readings (.0001 in.) Ve L

Angular Position

Axial

Position 0° 45° 90° 180° 225° 270° 315°

Bottom #1 | fo.72 éQ g,z [LD S0 8.0 .
:2 Y0 Zr.¢> .0 3?49 i? 7 G"E;
3 14, ? 4 0 . 2 2 w7 2
A4 L -/ 0 /cﬁ 2 1- _‘. 2 A7
5 (4,0 g tle |Yeo | @ ¥4. 0 |22
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MANUFACTURING REPORT:  TAPLRED HOLES

Test Sories

Specimen No. 2}@_____

ing Conditions and Procedures:

Hole Manufactur

Boe EXIT QELLKE (900 CHAYER ST lAVie &z A

€O Co

Quatity Variable

Wt 2IW /-4, 2 < S

AL JOrElse e d

g

FRNse STo Aot

KNTEESIRl

Spindle, o el Foed: ek 4/‘{ ,1f' .

Cuttng Fluid: e depth: (o, Beading) I
Hole 1)

Surtace Finish, AA o) Bluiing Pin Rotiout

Protrusion, in., _/.:2__”':’_:?:::: D

Perpendicularity, Q01 in,/in, N [‘

Lonygitudinal

”~

Transverse

raeda
R0 &

Flush uage Rcadi}m ,— i “f‘ 5 e v
Capacitance Gage Reading  _ps @ 82
Exit Burr Height, in., _ o
e ey .
Air Gage Readings (. DR g .‘“
»\n_lular Posit T Sy
[ Avial | T
L Position | [ T ane 1807 it ANIO O
— =t | e =) (1. - o L v S
1 | - -
fattom 21 ) ) 4.0 | '
.l__l.__ L) ; — % - 1 g. 2_..0:_..__‘ é J< - - ,-.I .“_‘Q. B .;- = J.__.*
| S t s ] ...u. J._._ 2..2, - ﬁ V4 ,12 - -..) —
S A # 1T 1Y 1 S
5 _h T8 e 42 _re @ @ ]
13| 22 23 2o lr o 1O
NQ‘(‘ ‘;‘
Surface Finish, AA is Bluing Pin Rollout
Protrusion, in. (l\{ L
Pclpcnduulmut». L0 L /i,
Longitudinal ag & Transverse LQQ{ 'l
Flush Gage Reading, in. - i
Ca;imut.uju ‘Ll».\qo R('n\dzng g%“g SN wk\'{\
Exit Burr Height, in. N
Air Gage Readings (L0001 in.) .
\ ad
Angular Position
Axial
Position 0° Lg” 90° 180¢ g o0 HES
Bottom 11 |9, & 70 S0 2 (4.2 20 19¢
2 o |90 2.0 (S0 (220 /e
3 145¢ 2. 0 |2
A 2.0 |
i | 4 C | Z2g (32
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MANUFACTURING REPORT: TAPERED MOLES

Specimen No,

Hole Manufacturing Conditions and Pmcedulcs CMI(EE 5.7

Test Serims 2 Quatity Variable Lpcd Afdermade

Ao JoreesseEcs

,é‘m:_.....wcu._.::&e. m'awm‘.c__&‘m A
_EBQC Couxree Siul : -

s:pim.llc, o Y Y Feed: OO Bk R
Cutting Fluid: e » Depth: (tnd. Reading) o
HUI\.‘ 1
Surface Finish, AA k1) ‘ Bluing Fin Rollout

f‘n\lc Lon i, LK

asion, oo O T

Perpendicularity, Q01 in, /1,
Longitudinal du)_’h'\«mwcr\c VR

Flush vage Reading, an, 40 [ ) (

Capacitance Gage Reading 170

Exit Burr Height, in.

Aar (.hn Rvadlnq\ \ O(‘(‘l in. Y

" .
Avial
Position N LY ag? [T B3GR R kS

potton 21| 2.0 |,

gl
Y]
*1
V]
he ]
.%Q

— - }Q- 3

ﬁ"”“

0
oM.
£

I

g-\rv'i

14

]

{ 1
o bl

-_._.,_..,__-;:_ ‘}8__"') ,aﬂ i, .‘“.-4 .

I-

4
™

'.\b;()j

|
o P

i
AN

|

1

Surface Finish, AA

Hole #2

S ¥ S

gluing Pin Rollout

Protrusion, in, I/. - P e

Perpendicular |()T. L\ZOZI in /i, “"_"- ‘ .:~“
Longitudinal pg ¢ Transverse '..QQL T
Flush Gage Reading, in, 0 ﬁo 5 ) o a2
Capacitance Gage Reading . (S “ g
Exit Burr Height, in, »
v ;‘I
Air Gage Readings (L0001 in,) oo i
Anqular Position ' :
r\\ic”

Position 0o* 45" 90" 180° IRo NP SU I S

Bottom 21\ 3. Q 7 Q F 12} ?‘ [ y-ﬂ 5/0

a0 ;ﬁa 0 2@ (30 fa &4

3 V2 20 4o S0 (£Q [§e |2 Q

h Q 40 o€ |40 40 (%0 |10

w120 t2ze o 130 oo |50
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MANUFACTURING REPORT: TAPERED HOLES

Test Series a Quality Variable A

Specimen No. 23R MAX. lureerratoce

Hole Manufacturing Conditions and Procedures: Flopuce Sro. Aowe
A A ; £ o A

@0° Quvrie Siwk

Spindle, rpm g go Feed: O, v
Cutting Fluid: pey Depth: (ind. Reading;

Hole #1
Surface Finish, AA Bluing Pin Rollout

o A 3
Protrusion, in. . Z?i -y -

Perpendicularity, .00! in./in,
Longitudina! Q Transverse.Qo_Z:'

Flush Gage Reading, in. ) VAU m
Capacitance Gage Reading ’Ziz Hp 't ! L o

Exit Burr Height, in, a
. Fh. |
Air Gage Readings (.000! in.) ' e

Angular Position '
Axial
Position 0° Ls° 90° 180° 225° 270° 315°
gottom #1 3.0 -9 (Do +30 170 |20 40
f2 12.0 (2 o 3:0 0 |J o Q -2
#3120 16,0 |80 g (20 40 | o
LY/ S0 |sp de 120 (6 2 P2
B l— | — | — g [ — [—— [—
Hole #2
Surface Finish, AA R o Bluing Pin Rollout
Protrusion, in. 242 o i
Perpendicularity, .001 in./in. > .
Longitudinal , g o g Transverse , np/ - ‘?
Flush Gage Reading, in, o0 2 - o
Capacitance Gage Reading 325 ‘/54 fsg
Exit Burr Height, in, ::
Air Gage Readings (.0001 in.) ~<F
Angular Position
Axial
Position 0° 4s° 90° 180° 225° 270° 315°
Bottom M1 7O |~§_ 9 20 "0 FHQ ¥ L8O
2 120 |20 | [0 |l2ap|3.0 /o 2.0
310 |60 [£.0 4o |50 |30 |40
th lg o 1.0 160 (40 5.0 120 .0
B le— |~ | — 1/2-0 040 Us.0 5.0
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MANUFACTURING REPORT: TAPERED HOLES

Test Series
Specimen No.

Quality Variable /Syt Moceriimw G-
zggt MAx. loreerrecvce

Hole Manufacturing Conditions and Procedures: Feppuce Sro. Aowe
A A A
_G0° Convrie Sim&
Spindle, rpm g0
Cutting Fluid: Dey

Feed: L0078 /PR
Depth: (Ind. Reading)

Hole #1
Bluing Pin Rollout

Surface Finish, AA
Protrusion, in,

¥

12d 7

-~ on.

Perpendicularity, .001 in./in. L=
Longitudinal ,g¢2 Transverse ; 2oR . ‘
Flush Gage Reading, in, v o0/ L/)f/] b :;;
Capacitance Gage Reading 2202 L
Exit Burr Height, in. s i
Air Gage Readings (.0001 in.) - v
. Angalar Position
Axial l
Position 0° 45° 90° 180" 225° 270° 315°
Bottom #1_+& o RO S0 t/00 FP0 |90 I 0
312,20 W@ it i @& 120 !5%.2
th w0 | & R, ] 1.2 |43
#5 | — S~ = WUVo /42 |~ |m~=——
Hole #2
Surface Finish, AA 2 P Bluing Pin Rollout
Protrusion, in. /4

Perpendicularity, .001 in./in.

Longitudinal _ QO  Transverse ,co28" ' ,

Flush Gage Reading, in.
Capacitance Gage Reading
Exit Burr Height, in.

’ ﬂd!
30

Air Gage Readings (.0001 in.)

Angular Position

Axial

Position 0° Lg° 90° 180° 225° 270° 315°

Bottom #1 FL.0 I~ @ Flto FIlo |-5.¢ -0 20
Zz 201201 2 /.0 4.% 300 -/ 0
3 (20 120 |20 :
i 1-20 'E L2 0 120120 g
#5 | ~—— | =— — /20| — /5.0 | —
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MANUFACTURING REPORT: TAPERED HOLES

Test Series f Quality Variable Sy Moeeriiii g

Specimen No. MAX, lurserreevce

Hole Manufacturing Conditions and Procedures: P‘QQE!CE Sro. Aoce

speses A . ¢ A
G0° opevrig Simk
Spindle, rpm _ééo Feed: L0078 /PR
Cutting Fluid: pep Depth: (Ind. Reading)
Hole #1
Surface Finish, AA g~ Bluing Pin Rollout
Protrusion, in, ki
Perpendicularity, .00! in./in, =t =
Longitudinal  go{ Transverse _gg| )
Flush Gage Reading, in. .02 _OJ/, Ewé?

Capacitance Gage Reading 727 5

Exit Burr Height, in, Jﬁﬁt
- R

Air Gage Readings (.0001 in.)
Anqular Position

Axial

Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 |20 L Qg 20 F§g L0 oo 4O
#2 t-f @ 12,87 |/ Q2 |20 (25 | LD |2 S

3 12.0 40 13.5 |30 &0 |20 |30

th 1z 8" 20 120 |28 [0 |20 [(0
5 oo | — | — V¥ 0O /510 | ——

Hole #2

Surface Finish, AA 32 Bluing Pin Rollout
Protrusion, in. 2 T A
Perpendicularity, .001 in./in. ) ¥
Longitudinal _/J Transverse 00 & T

Flush Gage Reading, in, L, co2 Z = - :
Capacitance Gage Reading 294 "/ﬂ

Exit Burr Height, in.

-y v
.

Alr Gage Readings (.0001 in.) "™~
Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° | 315°
Bottom #1 4.0 |~0. 0 |40 40 |Sp LS. 0 42
zz _Z,a % 2.0 140 ig éa LQ__.Z-Q
3 jQ /. i [ 00 .
2o |40 412, g‘Q"s 7.0l 501 O
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MANUFACTURING REPORT: TAPERED HOLES

Test Scries 8 Quality Variable KSgesMocermim G

Specimen No. LLL T MAX. lorserevEvce
Hole Manufacturing Conditions and Procedures: Feppuce Sro. Aoie
i ¢ A Ay £ ye i A
©0° pvrit Siwk
Spindle, rpm  £éo Feod: L0/ /PP
Cutting Fluid: pesp Depth: (Ind. Reading)
Hole #1
Surface Finish, AA 0 Bluing Pin Rollout
Protrusion, in, 5 ZL}J
Perpendicularity, .00} in./in. _ :
Longitudinal  gge ® Transverse 2023 Tt
: i i = g - L
Flush Gage Reading, in. e/ 35/ .

[

Capacitance Gage Reading [ Po
Exit Burr Height, in,

) j

et
Vo o
Air Gage Readings (.0001 in.) e
Anqular Position )
Axial
Position 0° | 45° | 90° |180° | 225° | 270° | 315°

Bottom 41 F3,0 |30 20 r¥Q r¥ o +9¢0 730

2| o o 140 Lo | Yo | o %&d
£3 12,4 fjd v 3o l&olxro |foe

th a0 ¥ 2 | 2o ] 2.2 1320 |4

)2
IS [ | — s~ | = = [t | /S

Hole #2
Surface Finish, AA Ro Bluing Pin Rollout
Protrusion, in. . L &)
Perpendicularity, .001 in./in. T ay

Longitudinal ,¢¢& Transverse .U &K
Flush Gage Reading, in. 2N

Capacitance Gage Reading YL é = y.),'{',-

Exit Burr Height, in,

Air Gage Readings (.0001 in,)
Angular Position

Axial

Position 0° L5° 90° 180° 225° 270° | 315°

Bottom #1 ’60 -4 0 ‘ZO -5 0 S0 S0 20
zz /0 zg Q 2.0 1L0 (/0 |40
3 z 0 .ﬂ i 4. ‘2 /a
M 13.0 | Yo g?.a 2.0 2.0 [/ g.;/
#5 | w— — /50— —
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MANUFACTURING REPORT: TAPERED HOLES

Test Series Quality Variable Y4 o
Specimen No, IEZ Z[ MAx. lurseresatvce
Hole Manufacturing Conditions and Procedures: P‘QEKGE Sro. Aowe
A & A
_©0° Coprin Sipt
Spindle, rpm g 490 Feed: L0090/ /PP
Cutting Fluid: pey Depth: (Ind. Reading)
Hole #1
Surface Finish, AA vy Bluing Pin Rollout
Protrusion, in. A3 9

Perpendicularity, .001 in./in, v v}

Longitudinal ,ppp§” Transverse .ggo/ / el L 2
357

Flush Gage Reading, in. ' S =
fapacitance Gage Reading Ris
ta M A

Exit Burr Height, in.

Alr Gage Readings (.0001 in,) ' -+ 'F
Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° 315°

Bottom #1 4.0 |-S0 &0 125 |-$£0 [0 3.0

#2 LL.:}LA__-/‘L Y5 130 [-lo [ Lo
3 (4o 1¥S 2o Y8 (6o 20 |1.0
h lyg [ So 128 (20 |20 |32 (L2
5 [ — [ Jifg [—— [
Hole #2
Surface Finish, AA Bluing Pin Rollout
Protrusion, in, , o b
Perpendicularity, .00t in./in. ._,,.,..-E.-.wiﬁ
Longitudinal .QQ[ Transverse ,zog _ '.A..r-;;\
Flush Gage Reading, in. ) "
Capacitance Gage Reading __ 2 & p ,{0% ol A
Exit Burr Height, in. 3 g

Air Gage Readings (.0001 in.) b ‘?""‘ f':&”

Angular Position

Axial

Position 0° 4s° 90° 180° 225° 270° 315°

Bottom #1_|-4p +£.0 |~5.0 40 |-4.0 Yo réo
52 20 20120 !1/'0 | &ol%0 (20 |
3 12 0R 140 . g.Q
fh 1 2.0 c_a__.w_ﬁz_ Wi ; 3
#5 e —? S — — | c—
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MANUFACTURING REPORT: TAPERED HOLES

Test Scries Quality Variable SagsMoccrwii G-
Specimen No, ATAX. wrserratece

Hole Manufacturing Conditions and Procedures: Fleppuce Sro. AokE
Dok Exir o0rtese AVD (v Aussl Soredut Kk A _
_€0° Quvrig Siwt

Spindle, rpm g g0 Feed: L0008 (/PP
Cutting Fluid: pes Depth: (Ind, Reading) -
Hole #1
Surface Finish, AA <" Bluing Pin Rollout
Protrusion, in, (2T O o
Perpendicularity, .00t in./in. ! ey
Longitudinal 2 Transverse - . nd

Flush Gage Reading, in, ey L/O//.
Capacitance Gage Reading .
Exit Burr Height, in, -_ oo =
RSN
Alr Gage Readings (.0001 in,) J
Angular Position
Axial
Position 0° 4L5° 90° 180° 2257 2707 316°
Bottom #1 Z__Q.,éﬂ ) "d- g L0 -7 0 142.Q
:§ z,g g 2.0 ‘//.o Lo |d.0 20
' z Q2 2 2 4 d | 2.2 1
7l /o 2.0 g o |va 2o ]
#5 e — —— [ - — S——
Hole #2
Surface Finish, AA 35~ Bluing Pin Rollout
Protrusion, in, w7
Perpendicularity, .001 in./in. e
tongitudinal ,pgy Transverse oo 2 f 1"' e
Flush Gage Reading, in. PO , .0
Capacitance Gage Reading !/ e ; ]
Exit Burr Height, in. - f":'},' b
Air Gage Readings (.0001 in.,) . L,"]
Angular Position ‘
Axial
Position 0° 45° 90° 180° 225" 270° 315°

Bottom #1 ["2.0 t7.0 Vlo.o Yoo |-¢pn 920 |50

f2_| ¥4 -2.0 |JL.0 |2a |02 2.0 |
B 1Yo & al2doluo 0 |40 |20
#th 1o léo | 2D A 14,0 (Y0 | /4 2
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MANUFACTURING REPORT:

TAPERED HOLES

Test Series Quality Variable
Specimen No.

Hole Manufacturing Conditions and Procedures: Feppuce Sro. Aowe

>

Py

_G0° LopevTre Sim

‘E,‘ o) zlz'g& T/ G

ATAX, lureerretoce

A . Ay’ £ - l

Spindle, rpm £ g0
DLay

Cutting Fluid:

Feed: - VAP, 4
Depth: (Ind. Reading)

Surface Finish, AA

Hole #1
S0 Bluing Pin Rollout

Protrusion, in.

LA

Perpendicularity, .001 in./in,
Longitudinal ,0g ( Transverse ,pg/ R

Flush Gage Reading, in. Y :- T
Capacitance Gage Reading 79 4 =y ¢

Exit Burr Height, in,

Alr Gage Readings (.0001 in.)

Angular Position '
Axial
Position 0° 45° 90° 180° 225° 270° 315°
Bottom #1 +3.0 [~ 0 F50 [SQ 1/00 3 0 rZ0
#2 L?ld ;2;.7 2.0 Cfﬂ ‘/a ;,-J D
BlCo | o |20 |0 110 8.0 40
th | &0 8.2 Yd |30 |20 |¥
As | — /39 | — —_— I~ | | —
Hole #2

Bluing Pin Rollout

Surface Finish, AA
Protrusion, in. 7
Perpendicularity, .001 in./in, =

Longitudinal _gg & Transverse ¢ "'D, -
Flush Gage Reading, in. o
Capacitance Gage Reading .2 &7) X/ / -

Exit Burr Height, in.

Air Gage Readings (.0001 in.) ,
Angular Position

Axial

Position 0° 45° 90° 180° 225° 270° | 318°

Bottom #1 [~ & O 40 "‘. Q0 "jQ ~40 o FS.Q
#2 o 120 l/to (3.0 .o |30
#3 0 i g.g ¥ Q . ) a0
th | Yo |20 13 40 13, £ .2
#5 |= ~. — e 14:0 | o= | ]
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MANUFACTURING REPORT: TAPERED

HOLES

Test Series g Quality Variable Spes Mo g

Specimen No,

AMAx. lureereecoce

Hole Manufacturing Conditions and Procedures: P&QQG!GE SEQ- AoLE

Tors £xir orte Pad £, A
_©0° Lipvrie Siuk
Spindle, rpm £ €0 Feed: L 00/ /PP
Cutting Fluid: pes Depth: (Ind. Reading)

Hole #1
Surface Finish, AA 20 Bluing Pin Rollout

Protrusion, in, A YY
Perpendicularity, .001 in./in,

Longitudinal g0 Transverse , ¢J & Y 1
Flush Gage Reading, in, .00 $ . 2ty i 4
Capacitance Gaqge Reading K ¥ o
Exit Burr Height, in, ‘ - .

Alr Gage Readings (.0001 in.) . . e
Angular Position
Axial
Position 0° 45° 90° 180° 225° 270° | 315°
Bottom M1 |2 1-2¢0 F70 |-S o0 |-y0 |-58 V70
#2_| L & 129 /0 12120 |0 |20
3140 |¥ds 140 |2 400 (3.0
th 1357 1460 |20 [ 3.0 |40 /0 [ag
Hole #2

Surface Finish, AA 2 Bluing Pin Rollout

Protrusion, in. Y Xe

Perpendicularity, .001 in./in.

Longitudinal g ¢2q Transverse .ggl

Flush Gage Reading, in. o 8 o -
Capacitance Gage Reading , 2 ;0 o2 S R«
Exit Burr Height, in,
Air Gage Readings (.000% in.) . "3
Angular Position i
Axial
Position 0° 45° 90° 180° 225° | 270° | 315°
Bottom #1 [=2.0 |-$0 140 rsSd 95 |-8id |5 0
#2_| 4 0 o 2.2 | & o LS 1 90
#3 lﬁ J’.o Jla [) 1( q /' 0 6'0
17 0130 110 0 1 2.5 140 40
#5 e | S| e - -~ N~ | r—
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MANUFACTURING REPORT: TAPERED HOLES

Test Series E Quality Variable SresMocrminwi g

Specimen No, MAx, lureerraevce

Hole Manufacturing Conditions and Procedures: P&eez‘c Sro. Aok

A A
20° Cp TR Siw &
Spindle, rpm_gO feed: L0088 4PR
Cutting Fluid: pesg Depth: (Ind. Reading)

Hole #1

Surface Finish, AA 20 Bluing Pin Rollout
Protrusion, in, ( 243
Perpendicularity, .001 in./in. S N

Longitudinal Q _Transverse . 0O 2
Flush Gage Reading, in. 0 2 . ,/
Capacitance Gage Reading ,.3 7%/ 5O/
Exit Burr Height, in. A

&

A

Air Gage Readings (.0001 in.) ,
Angular Position

1;&1

Axial
Position 0° 45° 90° 180° 225° 270°

Bottom #1 +4.0 |-£0 |-S.0 -S.2 720 '642_

; :
-
QF =
Qo

2 120 | @ Sl 20 2020
B 120 /0 120 |20 |20 40 |X S
th 120 | 0 Lo 2.0 |40 20 (YO
#5 S|l |— | — /%S5 | — |
Hole #2
Surface Finish, AA 0 Bluing Pin Rollout
Protrusion, in. " 458
Perpendicularity, .001 in./in. -
Longitudinal .QQQ’Transverse 0] el
Flush Gage Reading, in. D i 4 -
Capacitance Gage Reading _, 2 59 T .

Exit Burr Height, in.

Air Gage Readings (.0001 in.) . ..
Angular Position T e

Axial
Position 0° 4s° 90° 180° 225° 270° 315°

| Bottom #1 [~

R[S

-g 0 |-70 4 :m_a_:_éo_

3,
#2 | &, 2.0 6. 1.0
#3 # §§ 2 ;’.0 /1.0 | Q
7l 0 L& /D013 0 130 /7.0 |2
5 | — ~ | = | V2 0 /20 |—
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MANUFACTURING BEPORT: TAPERED HOLES

Specimen No,

Hole Manufacturing Conditions and Procedures: eppuce Sro. Aowe

Test Scries g Quality Variable KSuey Moccramvii)

ATAX, lorgerretoce

seas Aup o A
$0° Lopvrit Simk
Spindle, rpm £ €O Feed: LO0/S (/PP
Cutting Fluid: pey Depth: (Ind. Reading)
Hole #1
Surface Finish, AA 30 Bluing Pin Rollout

Protrusion, in, ¥17
Perpendicularity, .001 in./in.
Longitudinal , 0@ Transverse. Q02
Flush Gage Reading, in. 002 ,/ ,
Capacitance Gage Reading 208 4> 28 [

Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Anqular Position

Axial
Position 0° 45° 90° 180° 226° 270 | 315°
Bottom #1 PSP =35 130 |-b¢o |~4o0 |-( ¢ |4 ¢
22 k40 1285120 8.0 | 20 [ 20 |20
:5 g 0 o ls0 | X0 g.o i o
1.0 Lo 1L O $.Q
‘5 m— —— —— ﬁjj,ﬁ —
Hole #2
Surface Finish, AA vy Bluing Pin Rollout

Protrusion, in. w1/l

Perpendicularity, .001 in./in.
Longitudinal ,QQ“'Transverse 2ces”

Flush Gage Reading, in. "

Capacitance Gage Reading 9/ 4 ey

Exit Burr Height, in.

r
Air Gage Readings (.0001 ln.)k
Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° | 315°

Bottom #1 t 8.0 t ¥ 20 140 [~2.0 F¥2
L 2

2.0 Yo

™~

b o
N
Q

f ¥4 4
’3 ‘r'
i 5

\
|

|
|
|

5 | —

[/
20%_;%:1 Yo% 1o
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INSPECTION SHEETS FOR TEST SERIES 9 - SURFACE ROUGHNESS
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EFFECTS OF HOLE QUALITY

Test Serles 9 Quality Variable

DLl AL

JAQM':;.-AA'J'.{"ﬂS/;’.}AA'I(A‘)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdril; 19764 Tn. pllot drill;

Spindle, rpm 3318

Cutting Fluid:  Spranamy S.. hod

Group
Feed:

"‘V‘

Results: Specimen No, 4

" Hole #1
Surface Finish, AA 4‘___61_

Depth:

Protrusion, in. . 4 602

Perpendicularity, .00| Tn./gaqge Tength
Longitudinal ap

Jransverse o _

Flush Gage Reading, Y- ren
l'a;]mcitancc Gage Reading: 32 |
Exit Burr Height, in. -

1, Omark Drill Reamer (TLD20LOAR1-5)
c2lA ’Q 2 & A’[’j
(Ind. Reading) / 9o

Bluing Pin Rollout

Air Gage Readings (.0001 in.)

Angular Position
AXIO‘
Position o 45* 90 135 180° 225¢ 270° 315°
Bottom #1
£2
Ml+ J+2 1+2 | +2 1+ 2 532 143 152
£ | o o Q o Q () Q Q
LI LY-B Y BN LA L T R N BN NN BN
Hole #2
Surface Finlsh, AA SO =22 ¢r P Bluing Pin Rollout
Protrusion, in, iaar
Perpendicularity, .000 in./gage length
Longitudinal ,opa/wgs Transverse - » 8/ 0«

Flush Gage Reading, in, W RN

Capacitance GQage Reading: ac 2

Exit Burr Height, in.

Alr Gaqe Readings (.000) in.)

Angular Position

Axial
Position 0 45* 90° 135¢ 180° 2256¢ 2707 315
Bottom #1 .

¥2 ',

£3 4| + 1 + 1 + ! + | + 1 + 1 +L'_T

£4 D Q Q el Qa [} Q o

S 4 sl s S22 Y1t o8 y £405 Y-S = Ot te, s
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EFFECTS OF HOLE QUALITY

Test Series 3 Quality Variable AT A

Produce Good Hole Using fFollowing Conditions:

. s €Y (63 /

Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Driil Reamer (TLD204LOAR1-5)
Spindle, rpm 225 Feed: fuiuf — &. S QAN
Cutting Fluid: TAL fs e e =As e, Depth: (Ind. Reading) ,949

Results: Specimen No. 2 E [T . Hole #1
Surface Finish, AA 8 -GE # 24
Protrusion, in. WA
Perpendicularity, .001 in./gage length

Longitudinal .o¢//imcaTransverse , 20 v/

Flush Gage Reading, “in, oo
Capacitance Gaae Reading: o &
Exit Burr Height, in.

Air Gage Readings (.0001 in.)

Anqular Position

Bluing Pin Rollout

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2 :
#3 | orenl A SRR S == R T
Y 1+0.81 0o 1.5 pZ) +0.5 o o o
#5 2} =) o + +2.5 1 +2.8 2 =)
Hole 42
Surface Finish, AA 88-48 /¢ Bluing Pin Rollout
Protrusion, in, ] 72
Perpendicularity, .001 in./gage length ,
Longitudinal o Transverse .eégéﬂg‘a
Flush Gage Reading, in. oo 3
C it G Reading:
EEBT RG2S
Air Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
42
43
#h o) () o) o ) _o o) <Q
45 (4 o < c = Z %) 2
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EFFECTS OF HOLE QUALITY

Test Series 3 Quality Variable

Produce Good Hole Using Following Conditions:

P
~J L

Tools: #2 Centerdrill; 19764 in., pllot drill; Group 1, Omark Dri)l Reamer (TLD204LOAR1-5)
Spindle, rpm 325 Feed: 4mup —&8 §7/M

Cutting Fluld: TAP MaG/C — £ L ypm Depth: (Ind. Reading) ,. 9499
Results: Specimen No. 5¢ Qﬂ . Hole #1

Surface Finlish, AA b
Protrusion, in. L?
Perpendicularity, .001 in./gage length

Longitudinal,&mhansverse ))

€1, Bluing Pin Rollout

Flush Gage Reading, in. -r-K: i
Capacitance Gage Reading: -7
Exit Burr Heiggt. in. 2.—

Air Gage Readings (.0001 in.)

Anqular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
3 14/ 11 +1 | +1 +/ |1 1+l +1
ol 9 P P 2 g | o |2 >
15 0 [o) () 0 0 [} a
< Hole #2
Surface Finish, AA GO ~70 ¢ 4~ Bluing Pin Rollout
Protrusion, in, o/
Perpendicularity, .001 in./gage length
Longitudinal .ggmffc,Transverse W /wcg
Flush Gage Reading,' in. !
Readi
et Readine: 228
Air Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
£2
3 143 1 +3 13 +. 2 4+ 3 + 3 3+ 3 3
£4 o] (o) @) 0 Q o) Q ()
#5 (o) o 1) ) 0 Q Q L.
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EFFECTS OF HOLE QUALITY

Test Series 9 Quality Variable :SUBEECE é’;m advVE SS (63x ﬂ,‘ 5)

Produce Good Hole Using Following Conditions:

Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD20LOAR!-5)
Spindle, rpm 2325 Feed: hri) -2 . & TP M

Cutting Fluid: STpfpedd SaivEwr Depth: (ind. Reading) /. QAED

Results: Specimen No. S A% £ Hole #1

Surface Finish, AA 4a_.62 /¢ «,. Bluing Pin Rol lout
Protrusion, in. J 74
Perpendicularity, .00V In./gage length
Longitudinal -62341::' Transverse
Flush Gage Reading, in. .00
Capacitance Gage Reading: 296
Exit Burr Height, in, —

Air Gage Readings (.0001 in.)

Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
#3
£4 o > 2 o Q 2 f) o)
#5 o o _+o0.5 ¢ +a0.$ l+2.€ 14205 o
Hole #2
Surface Finish, AA $3-¢8 4¢ 2. Bluing Pin Rollout
Protrusion, in. 720
Perpendicularity, .00l in./gage length
Longitudinal 801 {ppzs Transverse o
Flush Gage Reading, "in, ek
i G Reading:
R hiner iane Madin 227
Air Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
§2
#3 +/ 4,514/ 5 845 +4/48 |+ / + / + 1
#4 &) @) (7] 0 o ) o o
45 /) 2 2 0 +2.5 o) + 0, 51405
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EFFECTS OF HOLE QUALITY

»

< s
Test Serles 9 Quality Vartable gy, - =r . o e (e A‘(.A)

Produce Good Hole Using Foliowing Conditions:
Tools: #2 Centerdrill; 19/64 In. plilot drill; Group 1, Omark Drill Reamer (TLD20LOAR!-5)

Spindle, rpm 2.0 Feed: <. — L
Cutting Fluid: a‘g! Depth: (lnd. Rcading,. - -

Results: Specimen No. SR, QT Hole #1
Surface Finish, AA ~ G At A Bluing Pin Rollout
Protrusion, in. )

Perpendicularity, .00l in./gage length
Longitudinal .oot'd"m;* Transverse ’2925,"" oy
Flush Gage Reading, ‘in, -E-K] '

Capacitance Gage Reading: 2.2&
Exit Burr Helight, In.

Alr Gage Readings (.0001 in.)
Angular Position

Axlal
Position 0° 45° 90° 135" 180° 224" 270" 315°
Bottom 41
#2
3 ] ooy -
£4 Q +4.5 Q b AP 2 __ltog o 185
A5 4. S 1 4 1 1.8 111 4.8 ] 2 i 1
Hole #2
Surface Finish, AA L@ o2 v 40 0 Bluing Pin Rollout
Protrusion, in, w3
Perpendicularity, .001 in./gage length
Longlitudinal ,gq fd,mﬂransverse Qﬂé 4.;4 <
Flush Gage Reading, 1n, N2l el

Capacitance Gaye Reading: 2Q
Ex‘h Burr Height, Sn. —%é

Alr Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 135" 180° 22h" 270° 315
Bottom #1
f2
#3
A4 o) 4+ 0.9 (4] + 0.5 Q 1 0.5 2l I
B ] 4 1 o) 4! 2 s 2
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EFFECTS OF HOLE QUALITY

Test Series a Quality Variable

Produce Good Hole Using Following Conditions:

JYools: #2 Centerdrill; 19/64 in. pllot drill; Group 1, Omark Drill Reamer (TLD20LOAR1-5)
Spindle, rpm Feed: Sapp — [, 0 JFP™

Cutting Fluld: Depth: (Ind. Reading) / & &p
Results: Specimen No. /) &= k& Hole #1

Surface Finlsh, AA &) - L g

Bluing Pin Rollout

Protrusion, in. /93

Perpendicularity, .001 in./qgage length
Longitudinal A~

Flush Gage Reading, in, on 3

Transverse ..z 2 oy,

1229

Capacitance Gage Reading:
Exit Burr Height, in.

Air Gage Readings (

.0001 in.)

Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
3
141 1) + | o 14 1 + &S a1} Kl B
5 |42¢ yo) +0.5 14 1 7, 4 [ + 2.5 2.5
Hole #2
Surface Finish, AA 40~ 82 U Bluing Pin Rollout

Protrusion, in.

¥y
Perpendicularity, .001 in./gage length
Longitudinal 0 Transverse ,
Flush Gage Reading,” in, Oc

Ll

C itance Gage Reading:
bR N i 287

Exit Burr

Air Gage Readings (

.0001 in.)

Angular Position

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315
Bottom #1
#2
#3
th 141 Q0 t oS 0 ‘oS 1405 1 0.8 1108
#5 1+ 1 Q l+o.8 (o] o] +0.8 1+ 0.5 Q
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EFFECTS OF HOLE QUALITY

Test Series 3 Quality Variable S'JI‘_;~/.1¢;¢2‘ /:,-_.-,;J‘.y':';,:: /63,(; a2. )

Produce Good Hole Using Following Conditions:

Yools: #2 Centerdriil; 19/6h in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)

Spindle, rpm 2.0 Feed: HMApD - /D75~
/.980

Cutting Fluid: SToQUALD SOLWEANT Depth:

Results: Specimen No. SNZCR . Hole #1

Surface Finish, AA A7 - SD &« e

Protrusion, in. XY

Perpendicularity, .001 in./gage length
Longitudinal .Qo;éﬁgﬂransverse 'Qa;é’Ed

Flush Gage Reading, in. 00 R

Capacitance Gage Reading: 2 7
Exit Burr Height, in. _@;

Air Gage Readings (.0001 in.)

(Ind. Reading)

Bluing Pin Rollout

Anqular Position

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1

#2

#3

74 o oS o< 425 +0% -] ) =)

#5 | 41 44 1428 |4+ 1 4 4, + / +05 1+

Hole #2

Surface Finish, AA 1%- S5 a1 4m
Protrusion, in, WYY
Perpendicularity, .001 in./gage length

Longitudinal WTransverse 20/ (rry bt

Flush Gage Reading, ‘in. -5
Capacitance Gage Reading: 2é
Ex%t Burr Helg?\t, ?n. . Z

Air Gage Readings (.0001 in.)

Angular Position

Bluing Pin Rollout

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
#3
#4 D a Q [ ) o) + 2.5 )
#5 1/ +o. Sl 5 14+0.5 o + / + 2. 51405
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EFFECTS OF HOLE QUALITY

Test Series 3 Quality Variable guﬁfacg /€a

Produce Goo.! Hole Using Following Conditions:

Tools: #2 Centerdriil; 19784 In. pilot drill; Group 1, Omark Drill Reamer (TLD2040AR1-5)
Hanp = 1.0 1PM

sS (6

Spindle, rpm 2790 Feed:
Cutting FluiA: y Y X/ Depth:
Results: Specimen No. 245 R Hole #1
Surface Finish, AA -
Protrusion, in. /38

Perpendicularity, .00V in./gage length

Longitudinal o.gmg’Transverse 02?-,4219&
Flush Gage Reading Ol 2
— 26

Capacitance Gage Readlng
Exit Burr Height, in. gmm——

Air Gage Readings (.0001 iIn.)

(Ind. Reading)

[Lsfo

Bluing Pin Rollout

Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
3
I 130 [+95 |1 o8 lics |40.8 |28 |40 |3 0.8
#5 ) ) ) 2 Q ) 7} P
Hole #2
Surface Finish, AA _SO0-=00 44 4 Bluing Pin Rollout
Protrusion, in. o /5 5

Perpendicularity, .001 in. /gage length

Longitudinal .m’éﬁngransverse 000G ok
Flush Gage Reading,”in. )

Capacitance Gage Rq:dlng: uia 2
in.

Exit Burr Height piEmsmtmm—
Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
#3
th I+ 5|l +r S5 lk0. 51 + 1 + 1 + | = + S
s KoX\|+0.8 ito s o 0 g )
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EFFECTS OF HOLE QUALITY

Test Serics 3 Quality variable

Produce Good Hole Using Following Conditions:

Tools: #2 Centerdril); 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204LOAR1-5)

Spindle, rpm 2/0 Feed: A/p/p -2, < J¥M

Cutting Fluid: SToppA8L Sotvee~ Depth: (Ind. Reading) ;,8&Q

Results: Specimen No. - Hole #1
Surface Finish, AA 4 > . Q08 /¢ <>
Protrusion, in. v
Perpendicularity, .001 in./gage length

Longitudinal, oA ransverse -
Flush Gage Reading, in. , 003

Capacitance Gaﬁe Reading: 2372

Exit Burr Height, in.

Air Gage-Readings (.0001 in.)

Bluing Pin Rollout

Anqular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
#3
4 D 2 o ] 2 2 Pl &)
#5 (o] o o) 2 Q ") < 5
Hole #2
Surface Finish, AA 4a_. z3 44, Bluing Pin Rollout
Protrusion, in.
Perpendicularity, .00! in./gage length ,
Longitudinal ,ngéafagTransverse Q2 ppnt
Flush Gage Reading,’in. bk S
¢ it G Reading: 7
SRebiRa feadine ez
Air Gage Readings (.0001 in.)
Angular_Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
§2
#3
#h 2 |4+2085 o +to.5 4 0.5 Q + 2.5
5 1+ | s 14+ + /.5 14| + | 4 +/
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EFFECTS OF HOLE QUALITY

Test Serles 9 Quality Variable 3

Produce Good Hole Using Following Conditions:
Tools:
Spindle, rpm 3245

Cutting Fluld: Tapy Mac/C - AH:M

feed:

Results: Specimen No. 2C 37 Hole #1
Surface Finish, AA 585 ~70 4

Protrusion, in. 1,
Perpendicularity, .001 In./gage length
Longitudinal .co = /aty Transverse  sc M
fFlush Gage Reading, 'in, .002
Capacitance Gage Reading: 3/8

Exit Burr Helight, in.
Air Gage Readings (.0001 .n.)

we 7C

#2 Centerdrlill; 19764 in. pilot drfll; Group 1, Omark Drill Reamer (TLD2040AR1-5)

J -
Depth: ilnd. Reading) (. 950

Bluing Pin Rollout

Angular Position
Axial
Position 0° 45° 90° 135° 180° 225" 270° 315°
Bottom #1
¥2
3 1+4 144 +4 + 4 + 4 1+ 4 J4 4 4 4
g4 0 ) ) J2) ) 2 Q Q
#5 0 L Q Q- & »! o e
Hole #2
Surface Finish, AA GE- CR 4 4 Bluing Pin Rollout
Protrusion, in, [ &/

Perpendicularity, .001 in./gage length

’

longitudinal _ & Transverse ,;~d v}
Flush Gage Reading, in, 008
295

Capacitance Gage Reading:
Ex%t Burr Nc‘fggt. qm. o

Air Gage Readings (.0001 in.)

Angutar Position
Axial
Position 0° 45° 90° 135°¢ 180° 225° 270° 315°
. =

Bottom #1

§2

3 149 142 14291 4 3 + 3 t 3 432 4 3

#4 9 < (o] o [} Q -, o)

1S Q K2} 22 [~) Q Q 0 Q

122




EFFECTS OF HOLE QUALITY

Test Series Q Quality Variable S VREACE EQ VGANE 3S (62 7 )

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/6h4 in. pilot drill; Group 1, Omark Drill Reamer (TLD2040AR1-5)

Spindle, rpm 2/0 Feed: -/, 1,
Cutting Fluld: DA Y Depth: Ind. Reading) /. S0
Results: Specimen No. §C4CRQ Hole #1
Surface Finish, AA fc . 6f 4 4+ Bluing Pin Rollout
Protrusion, in, VA2

Perpendicularity, .001 in./gage length
Longitudinal gre L . Transverse . 002/ yc ~

Flush Gage Reading, ‘in. L4
Capacitance Gage Reading: =YY=
Exit Burr Height, in. ——ms

Air Gage Readings (.0001 in.)

Anqular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
42
73
A4 141 4+ | + 1 4 /.5 14285 |41 + / + |
#5 )4 fo fol c ) %) 2 =
Hole 42
Surface Finish, AA 48-20 w44, Biuing Pin Rollout

Protrusion, in. yE27)
Perpendicularity, .001 in./gage length

Longitudinal pp3/aysTransverse ,go/ é“p
Flush Gage Reading,‘in. o e

Capacitance Gage Reading: 200
Exit Burr Height, in. —

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
£2
43
1 4+/ + +1 + | + | + 1 + | + |
#s |+ + ! + 1 + | 4+ 2.5 | 4] 4 | + |/
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EFFECTS OF HOLE QUALITY

Test Serles a Quality Variable Sugcd. CE ~ ﬁhgém .5 (%)
Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19764 In. pilot drill; Group 1, Omark Drill Reamer (TLD204LOAR1-5)

Spindle, rpm Feed: %MQ— [, © I Fm
Cutting Fluid: 'Zf(y Depth: (ind. Reading) (. S85a

L4

Results:  Specimen No. SASC 7 . Hole #1
Surface Finish, AA g o =72 4¢ ¢v Bluing Pin Rollout
Protrusion, in. Y& -¥o

Perpendicularity, .001 in./gage length
Longitudinal [4) Transverse
Flush Gage Reading, in. 003

Capacitance Gage Read!ng 277
Exit Burr Helgg —

Air Gage Readings (.0001 in.)

Angular Position

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1

72

/3

+1 1+1 + [ + 1 + | + | +_| + 1
L] 0 ) ) Q 2 0 o
. Hole #2
Surface Finish, AA 2 - éa (d_den Bluing Pin Rollout

Protrusion, in.
Perpendicutarity, .00t In /gage length

Longitudinal , st . Transverse , oty
Flush Gage Readlng. in. 04
Capacitance Gage Reading:
Ex‘it Burr Heﬁg?\t. ?n. s z‘_a_.L

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
2
43
17 | / + | 4 + |/ 4+ ] + 1 41
5 141 1 + ] + | + | 4 ] + | 4
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EFFECTS OF HOLE QUALITY

Test Series Q Quality Variable S chLACE ~ I{Qiﬁl a’d s {“ & )

Produce Good Hole Using Following Conditions:

Tools: #2 Centerdrill; 19/64 in. plilot drill; Group 1, Omark Drill Reamer (TLD20LOAR1-S)
Spindle, rpm 2.0 Feed: pfan/'d —/.0 1.7 L
Cutting Fluid: Y& Depth: {ind. Reading) , S o0

-

Results: Specimen No. §8 98 « Hole #\
Surface Finish, AA 24 ~ CQ / Av Bluing Pin Rotlout
Protrusion, in. wi-¥-3
Perpendicularity, .001 in./gage length

Longitudinal 02 ‘wewTransverse .22/ / /.~

Flush Gage Reading, In. .00 3
Capacitance Gage Reading:
Exlt Burr Helgg in. 2'_%?

Air Gage Readings (.0001 in.)

Angular Position
Axial
Position 0° 45° 90° 1356¢ 180° 225° 270° 3'5°
Bottom #1
y2
73
TS T T97 |91 4] +/ 1368131 "N
45 2 o 1+ .S 1+000 1+ - o 2 o
. Hole #2
Surface Finish, AA -G8 Lt B8luing Pin Rollout
Protrusion, in. ./éa [
Perpendicularity, .001 in./gage length
Longitudinal Q Transverse QCIQZ’M“&'
Flu'h Gage Reading, in. L8
C i ¢ Reading: =
T I A T Zo/
Air Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
2 e
n -
3 EX N FAN EAE EE PRV B B B
s [+ 1 13 2,514 1 4 1 4 4 4/ 1/ + |
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EFFECTS OF HOLE QUALITY

Test Series 3 Quality Variable Suﬂ;—A

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrilil; 19764 In. pllot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)

Spindle, rpm 2/0 Feed: Aapp- /. 0 LPO
Cutting Fluid: N Depth: (Ind. Reading)
Results: Specimen No. M . Hole #1

Bluing Pin Rollout

Surface Finish, AA -
Protrusion, in. o/
Perpendicularity, .001 in./gage length

Longltudlnal,mi Transverse 004/ ycp

Flush Gage Reading,  in. 1 003
Capacitance Gage Reading: 2/ 2
Exqt Burr Helggt, in. o

Air Gage Readings (.0001 in.)

Angular Position
Axial
Position 0° 45° 90° 136° 180° 225° 270° 315°
Bottom #1
#2
3
f4 I+ 1 + | -+ | + LS 1406 15 1.0 B ) +/
5 1+ 141 + Y. S 5 3 L |+ +
Hole #2
Surface Finish, AA 18- G2 4¢ 211 Bluing Pin Rollout
Protrusion, in. /G2
Perpendicularity, .001 in./gage length P
Longitudinal .Oom. Transverse 00 B aNse
Flush Gage Reading, in. £00 D
i Reading:
PR L — o
Air Gage Readings (.0001 in.)
_Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
2
#3 ——
4 I+~ Cull B 4+ /[ < [ +05 1+ / + |
5 bosle o8 41 T+oC [ 40514051+ ] 4 25
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EFFECTS OF HOLE QUALITY

Test Series a Quality Variable A C L

Produce Good Hole Using Following Conditions:
Tools:

Spindle, rpm 270 Feed:
Cutting Fluid: DRY
/

Results: Specimen No. §4 €2 Hole #1
Surface Finish, AA L0 ~ 70 4d dcns
Protrusion, in. v/ 69
Perpendicularity, .001 in./gage length

Longitudinal 0 Transverse ,9¢ 34'{“;&

Flush Gage Reading, in. '
Capacitance Gage Reading: &
Exit Burr Height, in. —

Air Gage Readings (.0001 in.)

(58 .”‘ B

o 1AM
/949

%"& 4
Depth: Ind. Reading

#2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Drill Reamer (TLD204LOAR1-5)

Bluing Pin Rollout

Anqular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
#3 CrEN
i 1127 T4 -+ [ 4/ +_/ 4 1 + | + [/
#5 0 o o} e o) Q 2
Hole #2
Surface Finish, AA SO-64Cr 4t ¢ Bluing Pin Rollout
Protrusion, in. /77 !
Perpendicularity, .001 in./gage length
Longitudinal .g/éfgg Transverse ,ogé(é“,—g
Flush Gage Reading, in. JLO04
i Reading: 1
SRR S —c L
Air Gage Readings (.0001 in.)
__Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
#3
14 Q fo) Q ) 2 Q2 o 2 _
5 o8 lteos |+ 5] 4+0,x{+0.8 1408 5.3 -3
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MANUFACTURING REPORT: TAPERED HOLES

Test Series 9 __ Quality variable Sy gF R0 i Coppa fx= - éz
Specimen No. 4 ¢ 7

Hole Manufacturing Conditions and Procedures: _OTb Brgrrepe

Gea«g
Spindle, rpm Z GO feed: OO/
Cutting Fluid: 2D Depth: (ind. Reading) /25
Hole M
Surface Finish, AA v S Bluing Pin Rollout
Protrusion, in. ~/~£$

Perpendicularity, .001 in./in.
Longitudinal .©® ¢ Transverse ,00&

Flush Gage Reading, in. —. 00/

Capacitance Gage Reading 25

Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° Ls° 90° 180° 225° 270° | 315°
Bottom #1
#2
43
#4
#5
Hole #2
Surface Finish, AA §3 Bluing Pin Rollout
Protrusion, in. S Y

Perpendicularity, .001 in./in,
Longitudinal ,00Q2 Transverse _opg

Flush Gage Reading, in. oo/

Capacitance Gage Reading 253

Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 180° 225° 270° 315°

Bottom #1

#2

#3

7k

#5

Figure 14 - Sample Manufacturing Report: Tapered Holes
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MANUFACTURING REPORT: TAPERED HOLES

Test Series g Quality Variable 54&&. &Kﬁgﬂﬁ; -63

Specimen No.

Hole Manufacturing Conditions and Procedures: Sihu gﬁd(ﬂ

—gonpr I

Spindle, rpm “Feed: .QOZI

Cutting Fluid: Depth: (ind. Reading v Idy
Hole #1

Surface Finish, AA .

BlulnLPm Rol lout

Protrusion, in. %9
Perpendicularity, .001 in./in.
longitudinal _ o9/ Transverse O
Flush Gage Reading, in. - 00
Capacitance Gage Reading E sé

Exit Burr Height, in.

Air Gage Readings (.0001 in.)

Angular Position
Axial
Position 0° 4s° 90° 180° 225° 270° | 315°
Bottom #1
#2
#3
#4
#5
Hole #2
Surface Finish, AA S L Bluing Pin Rollout
Protrusion, in. WXILs

Perpendicularity, .001 in./in.

Longitudinal .0@/ Transverse _o@/
Flush Gage Reading, in. -, 002’

Capacitance Gage Reading 230

Exit Burr Height, in,

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 180° 225°

270°

315°

Bottom #1

#2

#3

#4

#5

Figure 14 - Sample Manufacturing Report: Tapered Holes
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MANUFACTURING REPORT: TAPERED HOLES

Test Series g Quality Variable _S/0F. 535&4)!‘; ‘_6_3_

Specimen No,

Hole Manufacturing Cenditions and Procedures: SId. ?gAME,e

C RO #
Spindle, rpm Feed: OO
Cutting Fluid: . Depth: (Ind. Reading) [/ 2.C4
Hole M
Surface Finish, AA 2580 8luing Pin Rollout
Protrusion, in, L1283

Perpendicularity, .00V in./in,
Longitudinal . ©®/ Transverse . 000§

Flush Gage Reading, in, -. 002

Capacitance Gage Reading 225

Exit Burr Height, in.

Alr Gage Readings (.0001 in.)
Angular Position

Axial
Position o° ys° 90° 180° 225° 270° 315°

Bottom #1

#2

43

#4

5

Hole #2

Surface Finish, AA sSS-60 Bluing Pin Rollout
Protrusion, in, /739
Perpendicularity, .001 in./in.

Longitudinal _ O Transverse .00 /
Flush Gage Reading, in, -0
Capacitance Gage Reading 2%/
Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 4s° 90° 180° 225° 270° | 315°

Bottom #1

#2

3

1]

45

Figure 14 - Sample Manufacturing Report: Tapered Holes
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MANUFACTURING REPORT: TAPERED HOLES

Test Series 9 Quality Varlable J’uar&egaﬂag -‘3
Specimen No. 4/« 27T

Hole Manufacturing Conditions and Procedures: SID' P{ﬁam

GROUP L

Spindle, rpm __ €0 Feed: .o0/s.
Cutting Fluld: Dep Depth: (ind. Reading) /28

Hole #1
Surface Finish, AA 68 -70 Bluing Pin Rollout

Protrusion, in. Y

Perpendicularity, .001 in./in,
Longitudinal ,©0004 Transverse .08/

Flush Gage Reading, In. O/

Capacitance Gage Reading 208

Exit Burr Height, in.

Air Gage Readings (.0001 in,)
Angular Position

Axial
Position 0° 4g° 90° 180° 225° 270° | 315°

Bottom #1

#2

3

L

#5

Hole #2

Surface Finish, AA - Bluing Pin Rollout

Protrusion, in, Y8
Perpendicularity, .001 in./in,

Longitudinal 2. Transverse 0
Flush Gage Reading, in,

—0s
Capacitance Gagye Reading 20$

Exit Burr Height, In.

Air Gage Readings (.0001 in.)
Angular Position

Axlal
Position 0° 4s° 90° 180° 225° 270° | 315°

Bottom #1

#2

73

4

#5

Figure 14 - Sample Manufacturing Report: Tapered Holes

131

e

pca T M IO IS AT 2 ST ety r e



MANUFACTURING REPORT: TAPERED HOLES

Test Secles 2 Quality Variable aUARL ) -6£3
Specimen No. ¢ C /B3
Hole Manufacturing Conditions and Procedures: Sr ME
S ROuP T
Spindle, rpm Feed:
Cutting Fluid: Depth: (in:. Readlng; L 255
Hole #1
Surface Finish, AA ¢0O - (A Bluing Pin Rollout

Protrusion, in. /30
Perpendicularity, .001 in./in.
Llongitudinal ,©0Q/ Transverse
Flush Gage Reading, in. -
Capacitance Gage Reading ‘28
Exit Burr Height, in.

Air Gage Readings (.0001 in.)

Angular Positlion
Axial
Position 0° hs° 90° 180° 225° 270° 315°
Bottom #1
#2
13
[
£5
Hole #2
Surface Finish, AA e S-2%5 Bluing Pin Rollout
Protrusion, in. ¢

Perpendicularity, .001 in./in,
Longitudinal __ © Transverse O/

Flush Gage Reading, In. -,002

Capacitance Gage Reading 245

Exit Burr Height, in.

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 4s° 90° 180° 225° 270° | 315%°

| Bottom #1

#2

73

1

#5

Figure 14 - Sample Manufacturing Report: Tapered Holes
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EFFECTS OF HOLE QUALITY

Test Series 3 Quality Variable Su Y s 2 ‘ )

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/6k in. pilot drill; Group 1, Omark Drill Reamer (TLD20L4OAR!-5)

Spindle, rpm 325 Feed: N — 2., 8 1P
Cutting Fluid: T4, Mag i rig ALvM, Depth: (lInd. Reading) /; & 4@
Results: Specimen No. 3Ciz _ .Hole #1

Surface Finish, AA - Bluing Pin Rollout
Protrusion, in. /8 3

Perpendicularity, .00 in./gage length

Longitudinal g Transverse ,00 3/ /4." !
Flush Gage Reading, in, 003 i
Capacitance Gage Reading: {
Ex’i)t Burr Height, in. ? ——'3.'.2_& E

Air Gage Readings (.0001 in.)
Angular Position .
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315"
Bottom #1
#2 4
#3 1+ S]408S |+ /S 14185 |48 | 318 |+« IS5 | 1.5 3
g4 1+ 085 1+2% 1+¢2% |+2.8 o e = Q
#5 0 -} o) o £ Q ) o2 ]
. Hole #2
Surface Finish, AA Jo- 38 4 4 Bluing Pin Rollout
Protrusion, in. ¥
Perpendicutlarity, .001 in./gage length

Longitudinal oo Transverse ,oc -
flush Gage Reading, in, d ]
C it Reading:

Eret -
Air Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
2
#3 ¢Sl 18 it s 14085 14 LS |44 144, + /.5
1 o o o o 0 o) q o
#5 o o) o] 2 2 o e o
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EFFECTS OF HOLE QUALITY

Test Serles a Quality Variable o= 32 .

Produce Good Hole Using Following Conditions:

Tools: #2 Centerdrill; 19/64 in. pllot dril); Group 1, Omark Drill Reamer (TLD2040AR1-5)

Spindle, rpm 325 Feed: W_A.SJM
Cutting Fluld: T ap MAaG/C ~Aeum. Depth: Ind. Reading) [/, 449
Results: Specimen No. 4~ 24 . Hole #1

Surface Finish, AA yA - Py Bluing Pin Rollout

Protrusion, in. ed. 4
Peirpendicularity, .001 in./gage length

Longitudinal gp//rncs Transverse ,ag2 /oms:
Flush Gage Reading, in, o4

Capacitance Gage Reading: EKY=]
Exit Burr Height, in. e

Alr Gage Readings (.0001 in.)

Anqular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
3 142 142 + | t 1 + | 2 |l +o05 |lio.S
fh_ 2} Fe) (7 J4) (7] o o 0
#5_ 13 1 i 0% ¢ ) P) ) Q °
Hole #2
Surface Finish, AA ¥~ 18 4/ +.4: Bluing Pin Rollout
Protrusion, in. R e
Perpendicularity, .001 in./gage length
Longitudinal,ge Transverse ,g
Flush Gage Reading, “in. L, OM 4.
C it Reading:
R T g )
Air Gage Readings (.0001 in.)
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
y2
#3 |+ 2 14251 + 2 4 | + /.5 1+ 15 131.%
11 [} 0 i 0 2 ) 2 [5)
B 2 |to5|+05 1408 | +0% ¥e¢8 |: ¢ [+ .5 |

134




EFFECTS OF HOLE QUALITY

Test Series 9 Quality Variable
Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrl{11; 19764 In. pllot drill; Group 1, Omark Orill Reamer (TLD204OAR}-5)

Spindle, rpm 220 Feed: -8 1AM
Cutting Fluid: AL mMAS/IC —ALYM Depth: (Ind. Reading) 4/, 8O
Results: Specimen No. Hole #1
Surface Finish, AA A Bluing Pin Rollout
Protrusion, in. %

Perpendicularity, .001 gage length |

Longitudinal ? Transverse .2214-“'*»‘
Flush Gage Reading, in. s OO 2
Capacitance Gage Reading: K]
Ex?t Burr Helggt. in. g

Air Gage Readings (.0001 in.)

Angular Position
Axial
Position 0° 45° 90° 135¢ 180° 225° 270° 315°
Bottom #1
#2
/3
L'V - B A ) 2 2 - -
B 1+ + +! 4/ t { + [ +/ +
Hole #2
Surface Finish, AA /Q.22 ¢¢ ¢, Bluing Pin Ro!llout

Protrusion, in. 198
Perpendicularity, .001 in./gage length

Longitudinal u)?meﬂransverse o
Flush Gage Reading, in.

Capaci tancaeﬁg%cta .Ri?‘clﬂng: 2,9?

Exit Burr —_—
Alr Gage Readings (.0001 in.)
Angular Position.
Axlal
Position 0° 45° 90° 135°¢ 180° 225° 270° 315°
Bottom #1 -
12
43
74 17] Q 2 Jo) a Q o
5 l+p. 81 +08 1 ¢+ ) + | 4+ ] -+ ) + ) + 1
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EFFECTS OF HOLE QUALITY

Test Series & Quality Variable 5 YAFAC E &UEQME:SS ( 32 4« . )

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in, pilot drill; Group 1, Omark Drill Reamer (TLD2040AR1-5)

Spindle, rpm 2.0 Feed: LAWY —0 S T/M
Cutting Fluld: 744 Mt 30 C — ALiom, Depth: (Ind. Reading) /,S &
Results: Specimen No. $84CAR Hole #1
Surface Finish, AA /8~ 20 44 e Bluing Pin Rollout
Protrusion, in. -
Perpendicularity, .001 in./gage length
Longitudinal ,e ¢4 Transverse - .,

Flush Gage Reading, in. \ =
Capacitance Gage Reading: i’#»
Exit Burr Height, in. o—

Alr Gage Readings (.0001 in.)

Anqular Positior.
Axial
Position 0° 45° 90* 1356° 180° 225° 270° 315°
Bottom #1
#2
#3
A4 ) [2) o o Ja) o =) (#)
#5_ |+ + | + 1 i { + | 1 141 ]
Hole #2
Surface Finish, AA 20 -27¢ , Bluing Pin Rollout
Protrusion, in. 197 i

Perpendicularity, .00V in./gage length
Longitudinal /7] Transverse Q
Flush Gage Reading, in. O

Capacitance Gage Reading: ﬁ
Ex%t Burr Heig?\t, qnn. B —

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
42
#3
#4 0 o) o) Jo! o 2 o )
#5 14 1 4 | 4 1 <] + 1 + 1 + 1 + 1
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EFFECTS OF HOLE QUALITY

Test Serles a Quality Variable S URLACE J J2 4. ;
Produce Good Hole Using Following Conditions:
Tools: #2 Centerdriil; 19/6h in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR1-5)
Spindle, rpm 325 Feed: - A, & SfM
Cutting Flulid: ~ = \ Depth: Ind. Reading) 7,949
Results: Specimen No. 4 R 3T Hole #1
Surface Finish, AA 2 . A Bluing Pin Rollout
Protrusion, in, .L@/
Perpendicularity, .001 in./gage length
Longitudinal , Transverse o
Flush Gage Reading, “in. 003
Capacltance Gage Reading: 2729
Exit Burr Height, in. —
Air Gage Readings (.0001 in.)
Anqular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1
#2
#3
£4 ) '] g o o 0 =) 2
#3 2 0 ] 0 o o < )
Hole #2
Surface Finish, AA 22-37 4 4 Bluing Pin Rollout
Protrusion, in. JSE3
Perpendicularity, .00%1 in./gage length
Longitudinal .o¢ 2 Transverse oo/
Flush Gage Reading, ‘in. o202
o it age Reading:
Ei%atcau?'r;cﬁeﬁg%%, ?n. = 1/_.3—
Air Gage Readings (.00Q1 in.)
Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #
#2
#3 1+, 44 141 + / +/ 4/ + W
#4 o) o) 2 o o o 2 ?)
#5 4] Q I’) o) o) 2 o (@]
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EFFECTS OF HOLE QUALITY

Test Series 9 Quality Varlable

Produce Good Hole Using Following Conditions: R SIZE)
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, gmva"lff‘brlll Reamer (TLD2040AR1-5)

Spindle, rpm 325 Feed: TP
Cutting Fluid: DEY Depth: ilnd. Reading) ,.9452
Modify Good Holes Using Following Conditions:
Tool: Mepirrep LA SPiAAc Pros Rep e A
Spindle, rpm 235 Feed: _/ffaap) — 3 IPnd
Cutting Fluid: DR Y Depth: (Ind. Reading) , 2,0
Procedure: . C CGo - e T 4leT
il 4 T M Medi b2 LD -y ££1 neL LS 1ACe N dERALE  LLAN D
E£CEDR -
Results: Specimen No. 3C & 7~ Hole #1
Surface Finish, AA 100 - /30 44 gnn Bluing Pin Rollout
Protrusion, in. /20

Perpendicularity, .001 in./gage length
Longitudinal, w); Transverse  sc o0

Flush Gage Reading, in. 03

Capacitance Gage Reading: 297

Air Gage Readings (.0001 in.)

er—— Angular_Posit.jon
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
| —— A B D K —_—
£3 + 1 415 |+ LE ‘LJ._? +. 1.8 |+ 5 4+ 2. | +/5 |
44 +1 +/ |+ 4. tas. |+ 05 | 4+ 1 +
45 + 2 + .81+ j-/s’ + / + /.5 1 4+ 2 +2.5
Hole #2
Surface Finish, AA Q0 —=/20 M An Bluing Pin Rollout
Protrusion, in. 23R
Perpendicularity, .001 in./gage length
Longitudinal , pgi //hcyTransverse 09/
Flush Gage Reading, in, Qo3
Capacitance Gage Reading: 29 3
Air Gage Readings (.0001 in.)
— . Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 316°
|_Bottom #]
#2 = ) B .-
13 1+3 [ +3 [tas|+s |F € |+4 |14 |1 &
gh 1 + 10,5 |tos | + 1| + [ + | + ' l+!
£5 +1 + | + 1 + 2 # | + | + 1 + |
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EFFECTS OF HOLE QUALITY

Test Series 9 Quality Variable (j LAEACE dj‘! CGANESS 6:;;!! . .)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, gmarf D,\ill Reamer (TLDZ2040AR1-5)
Spindle, rpm 325 Feed:

Cutting Fluld: LDLY Depth: ilnd. Reading) (.Qﬂ

Modify Good Holes Using Following Conditions:

TO?“ DD Lt DL AAC Prov KEA MR

Spindle, rpm !/ 35 Feed: f./,,,‘//) - 3 %’M

Cutting Fluid: DR Y Depth: Ind. Readin (. 240

Procedure: Diiet ¢ Co'Sinik WiTH iNRELSLZE KEAMER ol LA
MUTM Mo dittEL Prar BEAMEXK (ISIACr MoIERAIE (LAND

EcEelpn

Results: Specimen No. 482 T . Hole M
Surface Finish, AA EQ 2/4 4 Bluing Pin Rollout

Protrusion, in.

Perpendicularity, 7001 in /gage length
Longitudinal, -~ Transverse , s -

Flush Gage Reading, in. , 00

Capacitance Gage Reading: _ 22

Air Gage Readings (.0001 in.)

— .—-Angular_Posit.jon - -
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
J Bottom #1 | . . -
RS T [ S
13 epBl) o T | e S
#h _J¥Q.S [ t0S |+08 |+a05 | £05 |05 | +05 |+o0.§
45 2 o} + 1 1+ 1 1+ 1 + 1 4 +1
Hole #2
Surface Finish, AA @0 =/2¢ & v Bluing Pin Rollout
Protrusion, in, « 200
Perpendicularity, .001 in.7gage length
Longitudinal @ Transverse ,o¢2
Flush Gage Reading, in. ¢ 0
Capacitance Gage Reading: o
J
Air Gage Readings (.0001 in.)
e e . ____hAngular Position
[ Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
|_Bottom #]
#2 .= ISUUUURR [N SRS
314 ) te b {2l [+l |+t (el |2t 41
T KR +! i+ + ! %a.: 2! + | + !
5 143 | +35[+3 [+35 '+ 3§ (+38 (1 £ [+ 4
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EFFECTS OF HOLE QUALITY

Test Series 9 Quality Variable (-) AL ACE _,5)” CGAAESS C/z-ﬁi )

Produce Good Hole Using Following Conditions: , NS ZE)
Tools: #2 Centerdrill; 19/64 in. pilot driil; Group 1, &Ka"r’é"o'r\n Reamer (TLD20LOAR1-5)

Spindle, rpm 325 Feed: z{d&ipz}’m
Cutting Fluid: DAY Depth: Ind. Reading) ;,.942

Modify Good Holes Using Following Conditions:
Tool:  Meprien &/ Sri&me i ReEAme L

Spindle, rpm L35 Feed: _t/nnw) - 3 I7ps
Cutting Fluid: DR Y Depth: (Ind. Reading) ,. 2,0
Procedure: s L e - = e - S i/ :
W TH Medi iDL A A LS LA ik il Be L e 17D
FEEp
Results: Specimen No. 3C & T Hole #1
Surface Finish, AA A& -/ £¢ 42 Bluing Pin Rol lout
Protrusion, in. 4 7}
Perpendicularity, .00V in./gage length
Longitudinal, Transverse
Flush Gage Reading, in. O

Capacitance Gage Reading: 2Ll

Air Gage Readings (.0001 in.)

r———ems ;e —menAngul ar_Posit jon -
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Lo _#2 N P — ~ [am
#3_|.erPY —t-— | Tt —— o —— -
#h o) e _|..e | .o |.e. .| @ | _o. |__a |
45 1+l +/ + / 4+l +l 1 |+ +/
Hole #2
Surface Finish, AA OO0 - /4D L-ar Bluing Pin Rollout

Protrusion, in. ,£¥Q‘
Perpendicularity, .001 in./gage length
Longi tudinal.o_o_a;éu_;d Transverse .00 sém‘(z

Flush Gage Reading, in. &
Capacitance Gage Reading: 23S

Air Gage Readings (.0001 in.)
Angular Position

Axial ot ,
Position 0° 45° 90° 135° 180° 225° 270° 315°
|_Bottom #]
£2 —— [ |
£3 143 | +3 |445 |+1L8 | 4385 |35 | v28 |+
44 0 0 0 0 [9) 0 4 ¢ o)
N ) +1 +0,8 |14 4,8 1+ | 0 s FOWE |
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EFFECTS OF HOLE QUALITY

Test Series 9 Quality Varlable = /25

Produce Good Hole Using Following Conditions: g .
Tools: #2 Centerdrill; 19/64 in. pllot drill; Group 1, marf ﬁll Reamer (TLD204LOAR1-5)

Spindle, rpm 33:5' Feed: #M
Cutting Fluid: DAY Depth: (iInd. Readlng) (. O52

Modify Good Holes Using Following Conditions:
Tool: _Mepiriagh Ll Sle&AC Prod BEAMEK

Spindle, rpm / 3< Feed: — 3 7P

Cutting Fluid: PR Y Depth: ilnd. Reading) 4 228

Procedure: Driet & Co'SialK WiTi CNIE&SIZE KLEAMER — THEal LEAM
MUTM Mt tEL FPrak BEAMEL (USINC (MEAERSIE [14NO

Fcep
Results: Specimen No. 280 7~ Hole #1
Surface Finish, AA gg -~/ 20 “ &’ Bluing Pin Rollout

Protrusion, in,
Perpendicularity, 00| in /gage length

Longitudinal pgo Transverse .ogs/cvg.'

Flush Gage Reading, in.
Capacitance Gage Reading: 2/

Air Gage Readings (.0001 in.)

pem—— e - Angular_Positjon
Axial
. Position 0° 45° 90° 135° 180° 225° 270° 315°
e #2 ) I ) N
£3 el —t Bl P eprommran>: bty ;'..:T“—:'. a: 2
1 Q o o |.2 . . |.e |J_©_._ 0 Q
45 114! 1! 11 + 1 ol 2, = +{ 7./
.Hole #2
Surface Finish, AA BO- /30 ¢ «n, Bluing Pin Rollout
Protrusion, in. .‘2%
Perpendicularity, .001 in./gage length
Longitudinal, g iTransverse .co/ /sl

Flush Gage Reading, ‘in. . 003
Capacitance Gage Reading: 220

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 135° 180° 225¢ 270° 315°
{_Bottom #1
12  — o Lo N =T
#3 erenwd..— fo.. Vo ... I
#4 0 + 00,8 |+ QLI Q 2 [ 7] n o)
5 |+,L85 14 2 + 1S )+l 1+ + 025 14+ 1

141




EFFECTS OF HOLE QUALITY

Test Series 9 Quality Variable 5 LELEACST K:) CCANESS (/?.S'gﬂﬁ.)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in., pilot drill; Group 1, ‘marf Dﬁll Reamer (TLD204OART-5)

Spindie, rpm 325 Feed: Z@M
Cutting Fluid: DL Y Depth: Ind. Reading) 1.952

Modify Good Holes Using Following Conditions:

Yool: MeDirtsh L SCelAC Lrod REAMER

Spindle, rpm /135 Feed: tlaa) — 3 IPq
Cutting Fluid: PR Y Depth: (Ind. Reading) ,. 2/0
Procedure: . ATy W 7 Al
M TM MDIEIEL  Pral BEAMEL ISIAC MCIERATE. [TANED
YV~ /)
Results: Specimen No. JAL CA Hole #1
Surface Finish, AA (2O =4 ¥Q A% o Bluing Pin Rollout
Protrusion, in. .zag

Perpendicularity, .001 in./gage length
Longitudinal p Transverse op1d dmca

Flush Gage Reading, in. 003

Capacitance Gage Reading: 248

Air Gage Readings (.0001 in.)

P -y — e —ADgular_Posit jon
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
I
{-Bottom #1 | . ____.
b f2 | A
£3 | &1 + 0,5 _tars, +0.5 | + 0.5 |+ 0,5 | + | + 1
gh J+ 1 14+ |+ 2l |taS |l |+ |+a .S
g5 1435 14+435 |+23 438 t+ 2 + 35 | 423 4 3.5
Hole #2
Surface Finish, AA Q5 =/ 20 4 am Bluing Pin Rollout
Protrusion, in. Wi-AN
Perpendicularity, .001 in./gage length
Longitudinal, s Transverse ,00///a
Flush Gage Reading, in. . 003
Capacitance Gage Reading: 20&
Air Gage Readings (.0001 in.)
~ — Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
{-fottom #]
£2
£3 1L+ | e |4) |2 08 2085 |1 |41 J+ |
i 1enSist o +085 1 ¢ 1 + t <+ 0 |1 1+
5 142 |43 |+2 | +25i+25 | 4.3 4 3 |+35
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EFFECTS OF HOLE QUALITY

Test Series 3 Quality Variable 3 v = = 2

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdril); 19/64 in. pilot drill; Group 1, gmarf D'\II Reamer (TLD2040OAR1+5)

Spindle, rpm 325 Feed: wypj ol
Cutting Fluld: DY Depth: (Ind. Reading) /.94@

Modify Good Holes Using Following Conditions:

Tool: _Mepiriep LM Ste&AL Prod KEAMER
Spindle, rpm L35 Feed: _traow - 3 LPot

Cutting Fluid: PR Y Depth: (ind. Reading) _, 590

Procedure: . g 7 ’ 0 =

EFEEen

Results: Specimen No. £ 41 T Hole #1
Surface Finish, AA 240 -2.80 4 4. Bluing Pin Rollout

Protrusion, in. .;.?o
Perpendicularity, .001 in./gage length

Longitudinal ,_ngﬁansverse .Jes’&g‘f

Flush Gage Reading, ‘in. 004
Capacitance Gage Reading: 19D

Air Gage Readings (.0001 in.)

pe— — —.—Angular_Posit.jon
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom #1 =
e #2 | = R o] e
3 |4 L.8 448 |+ 1 |+ |+t |+ + 1 + 1
T A ISV O S S DR B S A 4 1
g5 1+ 3 14 3 +2.S1 42 4251425 |+ 2 4 2
 Hole #2
Surface Finish, AA 280280 e 4 Bluing Pin Rollout

Protrusion, in. 2 ;Q
Perpendicularity, .00l in,/gage length

Longitudinal .oglé&& Transverse o0 é&&‘ v

Flush Gage Reading, 'in. - 004
Capacitance Gage Reading: [ 8¢&

Air Gage Readings (.0001 in.)
Angular Position

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
| Bottom #)
21 -
B3 le /S|t (el _ [0 |ep |l |21 |+15
i 1+ 081 41 +£05 14085 |08 14 + | <+ |
5 1+381 44 +35 |[42¢ 12 e s L+ 3 +
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EFFECTS OF HOLE QUALITY

Test Series 9 Quality Variable 5 ' = = A U S (.89

Produce Good Hole Using Following Conditions: >£)

Tools: #2 Centerdrill; 19/6k in. pilot drill; Group 1, &narf DruH Reamer (TLD204OAR1-5)
Spindle, rpm 325 Feed: //,q,vo ~O [

Cutting Filuid: DAY Depth: {iInd. Reading) ;.0 &0

Modify Good Holes Using Following Conditions:
Tool: Mepriep LM Srrane Pros REAMER

Spindle, rpm /7 34 Feed: _frgni) — 3 IPeat
Cutting Fluid: DR Y Depth: (ind. Readmg) L.£90
Procedure: : G ' €, Tal

M LT Mo b iED  Lral BEAMER 1WISIAC MedeRNATE 1AL

Ee&p

Results: Specimen No. 3848 Hcle #1
Surface Finish, AA 220 Z2R0 Ly
Protrusion, in.
Perpendicularity, 00T in. fgage length

Longitudinal , QQQ!CQ Transverse 'OG;éMSH
Flush Gage Readlng, in. 00!
Capacitance Gage Reading: /RSP

Air Gage Readings (.0001 in.)

Bluing Pin Rollout

A e e Angular_Posit.jon _
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
b #2 | e : Sl |
£3 |+ 3 _J4.3 [+3 [+ 3 | +as (F 3 _|£3 5] #3235
#h {4 £ S 14 2 |+2 14 .2 4 L85 1308 |4 51 « /9
g5 1+ 1 11 | + 1 4+ 1 + 4+ 405 4
Hole #2
Surface Finish, AA 2 20 —270 ¢ Bluing Pin Rollout
Protrusion, in, Y-
Perpendicularity, .001 in./gage length
Longitudinal 1003/ + X Transverse ¢
Flush Gage Reading, in. -1-Y,
Capacitance Gage Reading: | 7L
Air Gage Readings (.0001 in.)
o s Angular Position
[~ Axial W
Position 0° 45° 90° 135° 180° 225° 270° J15°
Bottom #)
7 e 1-
£3 142 1125 1t3 (4.4 |44 |+45 |+ S |+4
gh 1408 |+ 2 | +2 ¢ 2 | 42 |+ +2 _|+(85
g5 143 |+ ! to.8 | +08 | + + ! + | {+0.8
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EFFECTS OF HOLE QUALITY

Test Series _Q _ Quality Varlable _ S xidce Ay ocumgss (250ummm,)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 In. plilot drill; Group !, gmarf D’\II Reemer (TLD2040AR}-5)

Spindle, rpm 925 Feed: N P A——
Cutting Flulid: LY Depth: (Ind. Reading ey Y

Modify Good Holes Using Following Conditions:
Tool:  Moepiricp td Dre&as Lrod. KRemme R

Spindle, rpm L35 Feed:
Cutting Fluid: 1),{] Depth: ilnd Rcading‘
Procedure: D. 1Lt ¢_ Cof Sznls h (11 LINO& ,:“zc d; At C‘ itleal %4“

fe&n
Results: Spec imen No.{EQb Hole #1
Surface Finish, AA 2S0~300 e an Bluing Pin Rollout
Protrusion, in, 2072
Perpendicularity, .00V in./gage length
Longlitudinal, Transverse
Flush Gage Reading, in. 004

Capacitance Gage Reading: XY=

Alr Gage Readings (.0001 in.)

S e 4o ooo...Angular_Poslitjon - —
Axial
Position 0° 45° 90° 135° 180 225" 270° 315°
{-Bottom #V A PR
o #2 — SRR L e S
Y TN I 0 2 Yy +/ AU | 8 515
T R .A_J_ + 0.5 | +0.5 ~li08 | 205 |+ 1 ]
gs _lt4 1+3.5 14 3_______t]._.4-..___t2..- At2.8 | 4. & LL.L___
Hole #2
Surface Finish, AA w—_‘ Bluing Pin Rollout

Protrusion, in,

Perpendicularity, OOI n gage length
Longitudinal g2 fweyTransverse ,025@’ CCd

Flush Gage Reading, in. ,o04

Capacitance Gage Reading: 197

Air Gage Readings (.0001 in.)
Angular Position

TR et R
Position 0° 45° 90° 135° 180° 225° | 270° 315°
__.Bn.Ltsnn..z:lZ
3 1el I‘N’ E S Y S A S I
i 1+08 08 | +08 ]| Yas + 08 | 41 1l +es | + ]
g5 1¢2.5 |42 |+ 2 |+2 + 2 +2 4.2 1t
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EFFECTS OF HOLE QUALITY

Test Series 9 Quality Variable ": D) AL A [ﬂ‘)g &‘ud&i‘w ‘ )

Progce € -od Hole Using Following Conditions:

Tools. #2 Centerdrill; 19/64 in., pllot drill; Group 1, gmm '\‘l Reamor (TLD204DARY-5)
Spip-tle, rpm 2.5 Feed: D A0 ir ™

(utting Fluid: LDLY Depth: (iInd. Reading) Y X)

Modify Good Holes Using Following Conditions:

Tools  Meprield Lt DrcAAL v Cln‘.’fl"

Spindle, rpm L35 Feed dadd  d Lol

Cutting Fluid: LAY Dvpth nd. Reading)

Procedure:  __ Dyie¢ f CUSinh Walef W NQA&RSLZE . BCANER . Lot an Al dal
ML M JW.AMAL&‘_&*J‘SJAQ“(MA.W__

iR =

Results: Specimen No. 2E 2T Hole #1
Surface Firnish, AA AP0 280 MAr
o

Protrusion, in. . Sy )
Perpendicularity, 001 In./gage length

Bluing Min Rollout

Longitudinal oo /gy Transverse o ‘LM
Flush Gage Reading, in. N
Capacitance Gage Reading: 2 &

Air Gage Readings (.0001 in.)

e Ty Angulat Posbtjon e

Awial

Poslition 0° 45°¢ 90" 134 180" a5 270°¢ 315¢
W_ e, SNSRI FEUUIURIUY ISR SR
e, B AU IR D R S N
— 1 _|Fa | t2s |+ 2 + 85 14 0812 147287
Lt | 0 1N E s aF (408 | tas Y oS |1 s Q...
D - TRy I U B T - o 3 a.s.‘.ﬁ,.me-.m.J

Nolc ’2
Surface Finish, AA 220260 L ‘ﬂ

Protrusion, in, 223

Perpendicularity, .001 in./gage Vength
Longitudinal, g2 I‘MTransvct ¢ ae :ﬂgf

Flush Gage Reading, LT

Capacitance Gage Romling: L 2%

Bluing Pin Rollout

Air Gage Readings (.0001 in,)

e ___Angular Position ~ —
Axial
Position 0° 45° 90° 135° 180" 208 1 2700 315°
{_ Bottom #)__|_ .
--—o——-«.ang-—.—{ N P e cam [ et s o | o . — . e C e e ol o s m——
831 )5 408 |408 (4 2 | 418 je2 |2 4285
¥ || tes 10514 1 408 |4 4 + 1 141
15 I lte8) 0@ 1te¢.8 | 209 [+ 05 (4.1 4 1
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Test Series S Quality Variable ‘5 L REACE ﬁ;; CGAHNVESS ( 2 S_o,g_.ﬂ.)

Produce Good Hole Using Following Conditions:

EFFECTS OF HOLE QUALITY

Tools:
Spindle, rpm
Cutting Fluid:

#2 Centerdriltl;

19/64 in. pilot drill;

Tool:

Spindle, rpm

RSIZE)
Group 1, bt BT Rmer (TLD2040AR-S)

325 Feed: ({dﬂﬂ ~£O Zﬁ‘cz
LAY Depth: Ind. Reading .- 2570
Modify Good Holes Using Following Conditions:
Meurren Lt Ste&AcL Fros KReAmed
73 5 Feed: _/now - 3 Irev
DR Y Depth: (ind. Reading) _,, g7¢

Cutting Fluid:

Procedure: = W - - > -~y
WL TM Mt ELD £oal CEAMER 2SI M drBAT I L 1AND
£EED

Results: Specimen No. Hole #1

Surface Finish, AA liQ 200 Lean

Protrusion, in.

WA &%

Perpendicularity,
Longitudinal .eo /s
Flush Gage Reading, in.

Capacitance Gage Reading:

.001 in. /gage length

/9

Transverse

L 4

Air Gage Readings (.0001 in.)

Bluing Pin Rollout

——. 3 — ———.-Angular._Positjon -
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Battom #1
o #2 R
B3 HeS|tos |+ 0|4 L |41 |0 | +1 ] fl
gh 1+ 2.5 1+ [ + 1 | +15 | +LS. ___2__ + . [5 |+ 4
45 1 +3 142.51+3 1435 {+3¢6 1438 |+3 $ 3.
Hole #2
Surface Finish, AA (LO =200 4t & Bluing Pin Rollout
Protrusion, in. /9
Perpendicularity, .001 in./gage length
Longitudinal Transverse .g 12JC
Flush Gage Reading, in, oo 4
Capacitance Gage Reading: |1 @
Air Gage Readings (.0001 in.)
o w. .____Angular Position
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
{-Bottom #)
42 S . s e :
B3 14+ J#0 t. [ 1oL | 4+ |+ | 2 /o)
g5 14 2.5 | 425 |+ 35 1 +4 |43 + 3 4 2.8
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EFFECTS OF HOLE QUALITY

Test Series S Quality Variable "i LEEACE dpﬂ COMNESS ‘ 250 o en .)

Produce Good Hole Using Following Conditions:

Tools: #2 Centerdril

1; 19/6k in. pilot drill;

Spindle, rpm 325

Cutting Flulid:

LY

Modify Good Holes Using Following Conditions:

Tool: MeireeD L H.

SreAAe rov REA MK

S ZE
Group 1, bl SNTH LR (TLD2040AR1~5)

Feed: ({dﬁﬁ.—:ﬁo&’m
Depth: (Ind. Reading)

L1950

Spindle, rpm / 3 &

]

Feed:

Lol -~ It

Cutting Fluid:

DAY

Depth:

(Ind. Reading)

Procedure:
LeEeER
Results: Specimen No. 44/ &8 Hole #1
Surface Finish, AA z.io-za ﬂ:i:m Bluing Pin Rollout
Protrusion, in. .
Perpendicularity, .001 in. /gage length
Longitudinal , Transverse 0o 2/~
Flush Gage Reading, ‘in. Y2
Capacitance Gage Reading: 24/

Air Gage Readings (.0001 in.)

Surface Finish, AA
Protrusion, in

e AL L e —em—Angular_Poslit.jon -
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
| Bortom #1 | . _
e #2 | - RN [DURUNSU I [
42 J+2 |+ 2 |+ . |42 |42 T2
gy 4 1 |4 JA.es |+ 0.8 1105|208 205 |
5 11051+ )1 +! 1+ 085 1+ 1 t / 105 1t0S
Hole #2

Perpendicularity, .001 in.?gage length

Longitudinal,
Flush Gage Reading

Capacitance Gage Reading:

,/in.

--.._ [P U

¢ Transverse O

203
(23

Alr Gage Readings {.0001 in.)

Angular Position

Bluing Pin Rollout

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
| Bottom £
#2 e Ao ]
#3 |41 | £ ~SUNNN I 0 N T, S B SO - 200 R O W % I S
gh L4\ L&)ty 14 | + | t | 41 3 !
£5 43 +3 +2.8 |+2.5 1425 14 2 4 2 4 1.5
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EFFECTS OF HOLE QUALITY

Test Series 9 Quality Variable 3 ~ - 'G; .S ~
Produce Good Hole Using Following Conditions:

Tools: #2 Centerdrill;
Spindle, rpm 325 Feed:

19/64 in. pilot drill; Group I, 6marf DAHI Reamer (TLD2040AR1-5)

2 z{a.&iou’m
Cutting Flulid: LDLY Depth: ind. Reading) ;.o0450€
Modify Good Holes Using Following Conditions:

Tool: Meoprsc L4 StiAme frot REAMEA

Spindle, rpm 1235 Feed: t/aan) - 3 It

Cutting Fluid: PR Y Depth: (Ind. Reading) (. 580
Procedure: L% ~ - - 9 5 el -
Results: Specimen No. S £3CH Hole #1

Surface Finish, AA - Bluing Pin Rollout

Protrusion, in. 220
Perpendicularity, .001 In./gage length
Longitudinal _ & Transverse (o)
Flush Gage Reading, in. , 00 |
Capacitance Gage Reading: 17/

Air Gage Readings (.000! in.)

pesaeens ;e eeANQUl AL POS Lt jON " -
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
—f2 _— SR .
43 |+ 1 + IS o O SO U B S SR B | + 1 1 41
b4 |4 28] 4 14 28| .0 | _0. _|+to85 Q L |
g5 _l+4<1 +4 |+ 4 + ¢4 +.3 +3 + 3 +3
Hole #2
Surface Finish, AA 240 -280 L e Bluing Pin Rollout
Protrusion, in, L 2/0

Perpendicularity, .001 in./gage length
Longitudinal, /vcy Transverse 00

Flush Gage Reading,” in. 002

Capacitance Gage Reading: 7. K4

Air Gage Readings (.0001 in.)
Angular Position

T Axial |
Position 0° 45° 90° 135° 180° 225° | 270° 315°
—Bottom £
2 — S e I
13 1+ [+ (=€ 21| *1 | +i1_ +1 14 1
44 V] [/ +o:8 |+ 1 |+ 0S5 | +o08 +asSl14 08
5 1+ 4 +4 +35]+3% 3 +3 + 8 13
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EFFECTS OF HOLE QUALITY

Test Serles S Quality Variable (il  KEACE ﬁ ) CGANESS (‘2&“ » f)

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, gmarc Dﬁll Reamer (TLD2040AR1-5)

Spindle, rpm 325 Feed: W[PM
Cutting Fluid: DLY Depth: (Ind. Reading) ;.95

Modify Good Holes Using Following Conditions:
Tool:  /7epyriep L4 DreAme fror KEAMTH

Spindle, rpm 135 Feed: _t/nap - 3 Irog
Cutting Fluid: DR Y Depth: (Ind. Reading) (. 590
Procedure: - " Co ; Ve i L AN - =
VW P-)i E
{
Results: Specimen No. TA4L 7" Hole #1t |
Surface Finish, AA 250-280 4o ax Bluing Pin Rollout ¢
Protrusion, in. f

.240
Perpendicularity, .001 in./gage length

Longitudinal .oo%&HTransverse 20/ 445&

Flush Gage Reading, in, 203
Capacitance Gage Reading: 24% :

Air Gage Readings {.000! in.)

———— ; — —e.—Angular. Positjon .
Axial
Position 0° | 45° | 90° | 135° 180° | 225° | 270° 315° ;
e . #2 e R e e . - x
£3 /5|42 132 |2 | %5 |43 4 2 |42 | !
Il + | 4 1 - SOV Yy WO N . OO TN . S SR A |
49 +2.85[+2.F |+ 3¢ 4 2.5 + 3 + 2.8 ok e o8 R ]

Hole #2
Surface Finish, AA (B ~2 G Lo Bluing Pin Rollout

Protrusion, in, 3 ue
Parpendicularity, .001 in./gage length
Longitudinal ,Whansverse .ag;é“g&

Flush Gage Reading,”in. 002,
Capacitance Gage Reading: 7_4?

Air Gage Readings (.0001 in.)
Angular Position

T Axial
Position 0° 45° 90° 135° 180° 225° | 270° 315°
| Bottom #)
f2__ 1 . N P R P
3 1+ | 408 >+ s [+ | F 1 | $1_ o o
v lvos ¥ 4T 14 pe s |fo5 &
5 _1+4 |44 |44 |44 ~_9 +4 + 4 4




EFFECTS OF HOLE QUALITY

Test Serles 9 Quality Variable (—2 CREAC 69‘! VGHNESS (Zi@ m |;:£ '

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, gmarﬁ Dﬁll ".eamer (TLD2040AR1-5)

Spindle, rpm 28 Feed: é?d.z!éiélf’m

Cutting Fluid: DAY Depth: ind. Reading) ,.049
Modify Good Holes Using Following Conditions:

Tool:  _Mepiried L Sri&kAt frov KA MmE R

Spindle, rpm .35 Feed: _//api) - 3 IPnt
Cutting Fluid: PR Y Depth: (ind. Reading) _,,s80
Procedure: - T " - = )

FEEL

Results: Specimen No.{D_ﬂ Hole #1
Surface Finish, AA 00~290 L& g Bluing Pin Rollout
Protrusion, in. (G
Perpendicularity, 00! in./gage length
Longitudinal g0/ Transverse
Flush Gage Reading, in. Os 4
Capacitance Gage Reading: (69

Air Gage Readings (.0001 in.)

—_ Angular_Posit.jon =
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
o #2 . - = T
3 |+l J+ s 1+08 |6 |+ [ |+ _|F 1 T
gh )3 ) l428 1408 | 4 |[+05 | 408 |+ 085 | +2.5
48 + 4 1+ 35 + 3 4. 3 + .2 4.2 +.3 4 2
Hole #2
Surface Finish, AA 240-260 4 41 Bluing Pin Rollout
Protrusion, in. .28 <
Perpendicularity, .001 in./gage length
Longitudinal, ~; Transverse ,20 1—[4 4
Flush Gage Readlng. 1204
Capacitance Gage Reading. 2.0
Air Gage Readings (.0001 in.)
| =iy we . __Angular Position
[ Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
Bottom £1
42 PN B T B
3 1t |+ao85. |+ ) R0 WU I SO NV (. ) JS P S N O N |
4 0 |+05 |+ 25 |4 0c + 08 14081 4+0814+058
g5 143 (4.3 J+35 | 43238 1 +285 14281428 |~ 2,8
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EFFECTS OF HOLE QUALITY

Test Serles S Quality Variable :(5 UREACE ﬁ! CGANESS CZS! “ “ )

Produce Good Hole Using Following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, gmarf Dﬁll Reamer (TLD204OARY=5)

Spindle, rpm 32.5" Feed: (@_MZPM
Cutting Fluid: LAY Depth: (ind. Reading) ,.954

Modify Good Holes Using Following Conditions:

Tool: Mepiri/&D 4t SeelAC Frov REAMEA
Feed:

Spindle, rpm 135 A — 3 I d
Cutting Fluid: PR Y Depth: (Ind. Reading) _,,£9a
Procedure: . Y e - = al= :
LEELR

Results: Specimen No. 2A K8 T Hole #1

Surface Finish, AA 290 =200 L A Bluing Pin Rollout

Protrusion, in. ' 2/0

Perpendicularity, .00} in./gage length

Longitudinal, Transverse g0/ aicr
Flush Gage Reading, in. LOO4 .
Capacitance Gage Reading: 29 ¢

Air Gage Readings (.0001 in.)

o L v— g —Angular_Posit.jon -
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
{Bottom #1 | ___.
. 4 1 N .
23 |2l L+ J+os | (7|2 o N
gh 28 e 131 |30 |25 | +2 |3 2 | &2
45 SF1l+25 | +25 | + 2 tarlt2a + | + 2. '
Hole #2
Surface Finish, AA 240 -300 A< om Bluing Pin Rollout
Protrusion, in, A
Perpendicularity, .001 l gage length
Longi tudinal Transverse Y-
Flush Gage Reading,” in, 0 4
Capacitance Gage Reading: 234
Air Gage Readings (.0001 in.)
e pe—— Angular Position
[~ Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
_Bottom #]
72 [ P IO
$3_ oS lro.5|. 0 | +a.8£]..0 |0 | i
24 +3 £ 3.8 ]1+28 ] |+ 2 + 3 + 3 . 2.5
#5 1438+ 2 (14 | +351 +4 +4_ (3 4 3.8
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EFFECTS OF HOLE QUALITY

Test Series 14) Quality Variable /Q/F4 /NG

Produce Good Ho'le Using Following Corditions:

Tools: #2 Centerdrili; 19/6k4 in. pilot drill; Group 1, Omark Drill Reamer (TLD20LCAR!-5)
Spindle, rpm __ 326 2 Feed: LAn) -0.5 [tV

Cutting Fluid: 'D Sge Depth: (Ind. Reading) /. 952

Modify Good Holes Using Following Conditions:

Tool:  miopimien 2 FeulE 24 FALEA Piry REAMER ~ LH SP/A &
Spindle, rpm &) Feed: A/q /D

Cutting Fluid: LY Depth: (Ind. Reading)

Procedure:
A = . i !
DEEL NAFTER TouCH UL
Results: Specimen No. 2C 4 £ Hole #1
Surface Finish, AA M“\_ Bluing Pin Rollout
Protrusion, in. /23R
Perpendicularity, .001 in./gage length
Longitudinal oo Transverse o0
Flush Gage Reading,” in, 1003 Ve /
Capacitance Gage Reading: 826 1
Depth of Rifle, in. L05 ;
!
Air Gage Readings (.0001 in.)
r—neas. 5 o Angular_Positjon i
Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°
{-Bottom #1 | . _ . {
PRSP INEay |
£3_.1._©@ o0 _|_o_ | _o_ Lo ol a 1 o ]
py 148,85 |+05 |+/( |+0.5 | 105 |_o _|+e5 |+ 05 ] i
g5 _d+1.S 14 )5S i448 |32 t4+2 |4 LS|+ pS51429 | ‘
_Hole #2
Surface Finish, AA 285 ~45 & 4n ' Bluing Pin Rollout
Protrusion, in. N Xe L )

Perpendicularity, .001 in./gage length

Longitudinal,whansverse ool Jrlck
70%

Flush Gage Reading, ‘in. OO
Capacitance Gage Reading: 218
Depth of Rifle, In, o085
Air Gage Readings (.0001 in.) ‘
e Angular Position - »
Axial .
Position 0° 45° 90° 135° 180° 225° 270° 315
| _Bottom #) __ ==
b f2_ | S ol PO S
£3 N PUREUSSY SR | PRI (S
#4 0 0 4] Q (7] $-0.5 /)
£5 2 0 Qo [ 0 ) Q /)
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EFFECTS OF HOLE QUALITY

Test Series [0 Quality Voriable A)JFQIA/G. B

Produce Good Hole Using Following Conditions:

Tools: #2 Centerdrill; 19/6kL in. pilot drill; Group 1, Omark Prill Reamer (TLD20LOAR1-S)
Spindle, rpm 3295 reed:  L/a a0 - O N [AA

Cutting Fluid: ) See Depth:  (Ind. Reading) /. 957

Hodify Good Holes Using Following Conditions:

Tool: " Arcuipseen & Feuvl€ ¢ FALOER LiN REAMER - LM SFxae

Spindle, rpm fa) Feed:  A/qn/d -
Cutting Fluid: DX Y Depth:  (ind. Reading) i o
Procedure: = = THEA! TSI THLEN real

[)F)—P AETER  ToueH L/I" {
I
Results: Specimen No. & & < Hole #1 ¢
Surface Finish, AA Ml-“"’k Bluing Pin Rollout
Protrusion, in, v {
Perpendicularity, 00| m /qaqc length !
Longitudinal ﬁ%‘,ﬂransverse VoY ye) !
Flush Gage Reading, 4n. - N 7o %

Capacitance Gage Reading: 290

Depth of Rifle, in, 005
Air Gage Readings (.0001 in.)
[ 3 - em e ~—Angul u'_flos.i_tion —— I i
Axial t
Position 0° 45° 90° 1357 1807 225" 270° 316
-M—.u_... - ————— ——— ;
| -~ 7T A I I—
13 | B ISR R Y IR PR R,
ih | _© e o | e e .o 14 o
a5 o <) o _t..06_1 o © ¢ 1. o _| }

Hole #2

Surface Finish, AA 55 01/ ot Bluing fin Rollout

Protrusion, in.
Perpendicularity, .00| in /gagc length

Longitudinal | ‘s Transverse '&‘:i‘.;ﬁ-'sﬁs 4
Flush Gage Reading,’in, .00 .3 3 S0

)4

Capacitance Cage Reading: 33/
Cepth of Rifle, in. L0 N
Air Gage Readinas (.0001 in.)

e Anqular Position B .
Axiﬂ' e yraaiy B o
Position 0° 45°¢ 90° 135°¢ 180° a5 2N0° 315

}_Battom #)__

b _£2 - I | N e | e

£3 e o | S || e s ol [ R
#h ) o) 0 Q 2 e l_e .
5 1+1. + / +/ 2z 4 LM_[ SISE A S 2N AU W A4
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EFFECTS OF HOLE QUALITY

Test Series (O Quality Variable /Q//:g_ /NG

Produce Good Hole Using Following Conditions:

Tools: #2 Centerdrill; 19/6hL in. pilot drill; Group 1, Omark Drill Reamer (TLD204OAR!-5)
Spindle, rpm _ .3 2 9" Feed: Laa/D - &, S {¢M

Cutting Fluid: ' Sae Depth: (Ind. Reading) /. 9452

Modify Good Holes Using Following Conditions:

Tool: Mo t=tED 2 FevTE #y FRLOEA Piry REAMER -~ LH SPikae
Spindle, rpm ) Feed: g/
Cutting Fluid: DRY Depth: (ind. Reading)
Procedure:

DEEL AFTER  TouCH UL

Results: Specimen No. 2 £3T Hole #1
Surface Finish, AA 2.6~ 28 40 e 8luing Pin Rotlout

Protrusion, in. o/ 2/ \
Perpendicularity, .001 in./gage length

Longitudina!l ag_z’éaw’l’ransverse .00 :Q“‘ %4

Flush Gage Reading,” in. O 2 o
Capacitance Gage Reading: kY=Y ?0 7”0

Depth of Rifle, in. 004 !

Air Gaqge Readings (.0001 in,)
ot - p - - e ANgular_Posilt jon e

Axial
Position 0° 45° 90° 135° 180° 225° 270° 315°¢

__#2 _ i e ooV T
L A3 . ]
T )

0
£5 0 7 0

—

_ o o 1l o
o | e 1 o

=
Q

N,

Hole 42

Surface Finish, AA 28-38 <o ¢ay Bluing Pin Rollout
Protrusion, in. /L3 ‘
Perpendicularity, .001 in./gage length

Longitudinal eol/mucs Transverse .oo2 /r4
Flush Gage Reading, in. L0033 ?07,
Capacitance Gage Reading: A7

Depth of Rifle, in. 00 4

Air Gage Readings (.000) in.) i
Angular Position o

—i
Position 0° 45° 90° 135° 180° 225° | 270° 315°
j-Bottom #]___
b #2 ! .. Y (T A R PR
i £3 N P D R DU P -
i 0 /) 0 a 0 0 o) )
#9 0 0 e [») [2) 0 0 (o)
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EFFECTS OF HOLE QUALITY

Test Series ZQ Quality Variable &gE‘ (NG

Produce Good Hole Using following Conditions:
Tools: #2 Centerdrill; 19/64 in. pilot drill; Group 1, Omark Dril} Reamer (TLD2040AR!-5)

Spindle, rpm 329" Feed: L/4n/D ~ O, 5 (M

Cutting Fluid: A Soe Depth: (Ind. Reading) /. 982

Modify Good Holes Using Following Conditions:

Tool: M o IED 2 FevlE  #g =/

Spindle, rpm jo) Feed:

Cutting Fluid: _ DR Y Depth: ilnd. Reading)

Procedure: THEL ST TALE Rl
< ) o Y, ogco”

DEEL NAETER TouCH UL

Results: Specimen No. 2 E ) Hole #1
Surface Finish, AA Bluing Pin Rollout

Protrusion, in. /8
Perpendicularity, .001 in./gage length l

Longitudinatl Transverse ,00 .
g [~1-]») %éﬁ.&a ~0 %, ’

Flush Gage R<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>